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SUMMARY

The Dike 14 Confined Dredged Material Disposal Facility (CDF) at Cleveland, OH,
was the site of an avian botulism outbreak in 1986. At that time the use of noisemaking
devices was not successful in preventing the use of the CDF by shorebirds, wading birds,
and waterfowl susceptible to botulism.

The Buffalo District of the US Army Corps of Engineers identified the problem as one
requiring a generic solution that could be applied at other operational CDFs. The follow-
ing report describes a pilot project in which plant propagules were planted at the CDF
prior to the disposal operations so that a vegetative cover would rapidly appear as the
CDF dewatered after disposal operations. The presence of the vegetation on the dewater-
ing dredged material was expected to make the CDF unattractive to shorebirds, wading
birds, and waterfowl.

The pilot project was a qualified success in the prevention of a 1987 outbreak of avian
botulism. The duration of the disposal operation and the depth of the dredged material
placed in the CDF limited the anticipated vegetation establishment. The final elevation of
the dredged material relative to the level of Lake Erie allowed the site to dewater and the
vegetation that emerged attracted a terrestrial avifauna. The observed botulism abatement
was the result of both additional filling and vegetation establishment.

The procedures used to establish vegetation were feasible, compatible with dredging
and disposal schedules, and cost-effective. A unique combination of equipment was re-
quired, but all of the components were readily available.
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI (metric) units as
follows:

Multiply By To Obtain

acres 4,046.873 square metres
cubic yards 0.7645549 cubic metres
Fahrenheit degrees 5/9 Celsius degrees*
feet 0.3048 metres
horsepower (550 foot-pounds 745.6999 watts

(force) per second)
inches 2.54 centimetres
square inches 6.4516 square centimetres

To obtain Celsius (C) temperature readings from Fahrenheit (F) readings, use the following
formula: C = (5/9) (F - 32).
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ASSESSMENT OF AVIAN BOTULISM CONTROL PILOT PROJECT
AT THE DIKE 14 CONFINED DREDGED MATERIAL DISPOSAL

FACILITY, CLEVELAND, OHIO

PART I: INTRODUCTION

Background

Avian botulism

1. Botulism is a bacterial disease often associated with anaerobic conditions on mud
flats. Six strains of the bacterium Clostridium botulinum that may cause illness have been
identified by Duffus (1980).*

2. Avian botulism is a common disease of waterfowl. The disease, also called limber-
neck or Western duck sickness, usually occurs in shorebirds or wading birds congregating
on emerging mud flats during the late summer. The causative organisms are bacteria of
the genus Clostridium that multiply and produce a toxin in the bodies of dead invertebrate
animals under anoxic conditions. Clostridium botulinum type C is the specific strain
responsible for limberneck in shallow-water-dwelling, insect-feeding, and omnivorous
birds. The bacteria are naturally present in sediments and soils, as spores. Under
anaerobic conditions, mesophilic temperatures, and pH levels ranging from 5.7 to 8.0, the
spores "germinate" and the bacteria multiply rapidly. It would appear that the appropriate
conditions for the multiplication of the bacteria are often present in the hot late summer
and early fall months (July-October). During this period, decaying vegetation or ver-
tebrate and/or invertebrate animal carcasses may occur along shorelines and in shallow
water providing a source of protein for the bacterial growth. As a carcass decays, the
decomposition process uses up available oxygen in the carcass, producing anaerobic
,oniLioii. Bacterial spores, possioy ingested when thc animal was alive, "germinate"
after the animal's death. As the bacteria multiply, they release toxin. As the outbreak
progresses, the presence of the carcasses of dead birds may provide additional sources of
infection for unaffected birds. Birds may feed directly on invertebrate carcasses that
contain the toxin. Alternatively, the birds may feed on live maggots of flesh flies or
blowflies that lay eggs on dead vertebrates. These insccts dppaicitly acoumulate C.
botulinun toxin in their bodies as they feed on the carcasses. Some infected birds may
carry the disease to neighboring wetlands and mud flats. Once a bird is infected, the
botulism toxin attacks the parasympathetic nervous system and usually causes death.

3. Botulism bacteria are naturally present in waterways and widely distributed in or-
ganic soils. Avian botulism occurs in mud flats and in naturally occurring or manmade
wetlands. While little is known about the occurrence or extent of botulism infections in
naturally occurring wetlands, the incidence of the disease and the presence of dead and
dying birds within confined dredged material disposal facilities (CDFs) are often singled
out for attention by resource agencies and the general public. As a result, Corps of

* Duffus, J. H. 1980. Environmcntal Toxicology, John Wilcy and Sons, New York.



Engineers Districts are often requested to take action after the disease is established. Fre-
quently attempts to reduce the populations of susceptible species with noisemakers or
trained raptors are both ineffective and expensive.

CDF management

4. All CDFs progress through the same general stages. At first the dike is placed
around an aquatic area. With filling, the enclosed aquatic area is replaced by a wetland
and/or mud flat and, finally, an upland as the CDF is filled to capacity. At this point, con-
trol of the CDF is returned to the sponsor. Each of these stages requires management pro-
cedures appropriate to the habitat and the attracted wildlife. These management
procedures are necessary to prevent the movement of contaminants, establishment of un-
desirable animal species, and wildlife diseases. CDF management must anticipate the pos-
sibility that avian botulism may occur at some time during CDF development. Should
this event occur, the site must be managed to reduce or eliminate contact by populations
of susceptible species.

5. In the US Great Lakes, CDFs contain dredged material contaminated with toxic me-
tals, polychlorinated biphenyls, polyaromatic hydrocarbons, and other substances of in-
dustrial origin. Generally CDFs are located in waterways that are contaminated to some
extent. There are no data that connect contaminants to avian botulism. The impacts of
contaminant mobility and the potential incidence of botulism are apparently independent
factors that must be considered in management of CDFs for wildlife usage.

6. The following report is a summary of a 1987 botulism control pilot project con-
ducted at the Dike 14 CDF at Cleveland, OH, for the US Army Corps of Engineers Buf-
falo District (CENCB). The CDF was the site of an avian botulism outbreak in 1986
(Appendixes A-D). During the pilot project, a vegetative cover was used to eliminate
open mud flat areas that attract wading birds. The recommended management procedures
contained in this report are intended to be compatible with CENCB maintenance and
operations procedures and are generically applicable to other Districts and locations. A
botulism control management plan developed for the Saginaw Bay CDF in Saginaw, MI,
is included as Appendix E.

Dike 14 CDF

7. The Dike 14 CDF is an endiked disposal facility of approximately 80 acres* project-
ing into Lake Eiie in the Clevelai Harbor (Figure 1). The CDF is divided into east and
west portions by the culvert that transfers Doan Brook through the CDF to the lake (Fig-
ure 2 and Photo 1). The CDF contains dredged material from the Cuyahoga River and the
Cleveland outer harbor. Yearly maintenance dredging operations typically result in the
placement of approximately 320,000 yd 3 of dredged material into the site. One third of
the material is dredged from the outer harbor and two thirds of the material is dredged
from the heavily contaminated Cuyahoga River. The site is currently filled to between 50
and 60 percent of capacity. Doan Brook culvert physically divides the site into two cells
and rests on stone rubble requiring the hydrostatic pressure to be balanced on both sides.

A table of factors for convening non-Sl units of measurement to SI (metric) units is presented
on page iv.
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Therefore, the differential in the levels of dredged material slurry on either side could not
exceed 1 ft until the site had been filled to a depth sufficient to bury the culvert.

8. During 1986, the filling of the site reached the point that there were extensive areas
of shallow water in the CDF. As the dredged material dewatered, areas of anaerobic mud
flat were exposed, the mud flats attracted large numbers of birds, and aii avisn botulism
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incident occurred. Lists of the species killed in the September 1986 outbreak are included
in Table 1 and Appendix A.

Methods of control

9. Hunter et al.* extensively studied botulism in California arid summarized techniques
that have been used to reduce the severity of outbreaks. These methods are ba3ed on im-
provement of ponds nd generally involve the maintenance of controlled water levels to
minimize the presence of mud flats. Other approaches have included use of carbide can-
nons or other noisemakers, falconry, and effigies of predators to keep birds away, and
removal of dead and/or inifected birds to reduce sources of infection. All methods men-
tioned, while effective to varying extents, are neither compatible with the logistics of a
typical maintenance dredging schedule nor easily converted to a standard operating proce-
dure.

Objectives

10. The objectives of the pilot project were:

a. To demonstrate the use of vegetation to discourage waterfowl and shorebirds from
landing on the site, reducing the incidence of avian botulism at CDFs.

b. To demonstrate the feasibility of the above approach as a standard operating proce-
dure.

c. To evaluate the results of the approach when applied to a regularly scheduled

dredging and disposal operation.

Approach

11. The techniques that have been suggested and/or applied to reduce the incidence of
avian botulism have not been compatible with the operational requirements of a Corps of
Engineers District. A District's dredging operations involve one or more contractors, and
often several waterways must be dredged. There are also seasonal, construction, and/or
environmental restrictions (or constraints) that must be met. Therefore, it is not possible
to schedule the placement of dredged material into each CDF at the optimum period for
the safety of all waterfowl and shorebird species that are attracted to the site.

12. CDF management usually does not consider the selection or control of colonizing
species. As a result, birds are frequently attracted to new habitats provided by CDFs.
Birds attracted to early successional habitats may develop dense populations on mud flats.
Certain threatened and endangered species attracted to mud flats may also colonize con-
taminated sites in contaminated waterways. These are also locations where conditions
favorable to the spread of naturally occurring diseases may temporarily occur.

13. The management of a CDF must be a continuing process that is based on the an-
ticipation of the sequence of events that occur in the transition of the CDF from an

Hunter, B. F., Clark, W. E., Perkins, P. J., and Coleman, P. R. 1970. "Applied Botulism
Research Including Management and Recommendations - A Progress Report," Wildlife
Management Branch, California Department of Fish and Game, The Resources Agency,
Sacramento, CA.
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aquatic to a terrestrial ecosystem. The reduction of the incidence of avian botulism is one
goal of management; however, the processes managed cannot be separated from the other
processes that occur at the CDF. It is critical that any habitat, either naturally occurring
or specifically created, must be evaluated by answering the following questions:

a. Which species will be excluded?

b. Which species will be attracted?

c. Will there be significant seasonal differences in species? (i.e., will the mud flat
used for nesting by an endangered species in the spring be the site of botulism in
late summer?)

d. Are the habitats selected for pathogen abatement consistent with the management
of the CDF to reduce contaminant mobility?

e. Will a species be attracted that may be adversely affected by the area surrounding
the CDF? (i.e., will species attracted to the CDF dike for nesting be adversely im-
pacted by feeding in a nearby industrial area?)

14. Plant species were established in the areas of the Dike 14 CDF where it was an-
ticipated that shallow water would exist after the 1987 dredging operations. The natural-
ly occurring dewatering during late summer and early fall could contribute to a potential
botulism problem. The plants introduced prior to the disposal operations were expected
to colonize or emerge through the mud flats as the dredged material dewatered. The
vegetated mud flats were expected to be unattractive to the wading birds susceptible to
botulism, and to attract a diverse upland avifauna that would neither be susceptible to
botulism nor adversely impacted by contaminants due to habitat and feeding preferences.
All efforts to modify the postdisposal habitat with vegetation were applied without requir-
ing either costly or time-consuming modifications in the CENCB operations schedule.

5



PART II: METHODOLOGY

Plant Species

15. A mix of plant species was selected to provide initial and long-term cover on the
east side of the culvert (Figure 2). Annual grasses and wetland species were used to cre-
ate the early successional conditions needed to enable the development of perennial
species. These species were planted as seeds, roots, or stem cuttings (Table 2). Common
reed (Phragmites australis) and sandbar willow (Salix interior) were planted as rhizomes
and twig cuttings, respectively. All species chosen have either been found within the
CDF (Table 3), or are commonly found in disturbed wetlands, and can produce dense
vegetative cover.

16. The reed rhizomes were harvested at the Consumers Power Plant, Karns coal-fired
electrical generating plant in Bay City, MI. Rhizomes were collected from a graveled
road shoulder with a 3-point-hitch spring harrow attached to a 70-hp four-wheel-drive
tractor. The tines of the spring harrow cut and lifted the dense rhizome mass from the
gravel base. The rhizomes were then cut into 4- to 6-in. lengths, iced, packed in peat
moss and stored in Styrofoam chests. The rhizomes were stored at Applied Ecological
Services facilities (Juda, WI) at 44+20 F for the 2-week period between collection and
planting at Dike 14.

17. Willow cuttings were collected near Brodhead, WI, 2 days before planting at Dike
14. The willow was collected as whips 6 ft in length. After collection, half of the willow
whips were cut to 1-ft lengths. All cuttings were packed on ice in Styrofoam chests until
planting.

Equipment

18. Specialized equipment was assembled for planting seeds, cuttings, and rhizomes at
Dike 14. A four-wheel-drive Honda all-terrain vehicle (ATV) fitted with rubber half-
tracks (Tracker Industries) was used in planting areas containing standing water and/or
unconsolidated dredged material (Photos 2 and 3). Loading rates of the ATV, plant
material, and driver were 0.3 to 0.7/sq in. Seeding was accomplished with a 3-bushel
cyclone seeder driven by a 5-hp Briggs and Stratton engine carried on the ATV.
Rhizomes and 1- and 6-ft willow cuttings were planted by hand from the ATV.

19. A four-wheel-drive Pasquali tractor, with dual wheels, was used in the more con-
solidated areas to plant reed rhizomes and willow cuttings (Photos 4 and 5). A 3-point-
hitch strawberry planter was modified and attached to the tractor as a single row planter.
The planter's colter disc opened substrates for insertion of rhizomes and cuttings and
packing wheels pressed the substrate around the plant materials. Rhizomes or cuttings
could be planted at the rate of up to 3,000/hr.

20. A draw-bar-mounted spring harrow was used to rip the surface 3 to 4 in. of the con-
solidated substrate at the 1986 botulism problem area, and in the relatively dry south end
of the CDF (Photo 6). This tool produced a corrugated seed bed and incorporated the
seed into the upper inch of the substrate. A 7.5-ft tined drag was pulled by the ATV in
areas too wet to harrow in order to provide microtopograpbic relief for seed incorpora-
tion.

6



Planting Schedule and Rates

21. Planting was initiated 18 May and completed 21 May 1987. Seeding rates (lb/acre)
and the approximate numbers of cuttings and rhizomes are shown in Table 2. The seed
mix was homogenized by hand in the hopper of the seeder and then spread at a uniform
rate. A 30- to 40-ft seed spread width was typical and provided relatively uniform
coverage.

7



PART III: RESULTS AND DISCUSSION

Planting Strategy Feasibility

22. Three days were required for a crew of five persons to collect and prepare the
propagules, and 4 days, 17-21 May 1987, were required for planting by two persons. Five
hours were required to till the consolidated portions of the CDF (approximately 20 acres).
Seeding required roughly 10-15 min per acre including loading, seed mixing, and spread-
ing. Rhizomes and cuttings were planted at rates of 800 to 3,000 plants per hour depend-
ing on the substrate conditions.

23. The dredged material along the northern edge of the dike was neither drivable nor
walkable and was covered by 1 to 3 ft of water. The unconsolidated material in this area
clogged the ATV track grousers and the vehicle buried itself. Use of a winch and cable to
pull the ATV was sufficient to permit planting activities in unconsolidated areas. Prevail-
ing winds and waves were also used to distribute propagules in ponded areas.

Dredging Operations

24. Dredged material disposal operations began 29 May 1987, 8 days after the comple-
tion of planting, and continued through 31 July. The dredging contractor, Great Lakes
Dredge and Dock, placed 320,000 yd of dredged material in the CDF; 220,000 yd 3 were
dredged from the Cuyahoga River and the remaining 100,000 yd3 were from the
Cleveland outer harbor. The unplanted portion of the site (approximately 35 acres west of
the Doan Brook culvert) was filled first (Figure 2). Dredged material was then alternately
pumped to the east and west halves to maintain equal hydrostatic pressure on the culvert
(±1 ft). Within a month, the dredged material completely overflowed the culvert. By the
time the disposal operations were completed, most of the planted area east of the culvert
was covered by up to 6 ft of dredged material, or was flooded.

25. By 2 September the CDF had dewatered and the dredged material consolidated.
The Doan Brook culvert was covered, there were no shallow areas of standing water to at-
tract wading birds, and there were no indications of avian botulism. Some planted vegeta-
tion had emerged through the dredged material.

26. The pilot project was evaluated at the end of the growing season (26 October
1987). During the disposal operations the CDF was filled level with the culvert. The
north end of the east half (planted) and the west half (unplanted) of the CDF each
received up to 6 ft of dredged material. In the east half of the CDF, depths of dredged
material decreased with increased distance from the dredge pipe. The gravel access road
in the east half of the CDF supported lush vegetation that apparently acted to filter
suspended material so that the south 30 acres of the east half experienced only intermit-
tent flooding.

Vegetation

27. Vegetation was not established during the 1987 growing season in areas where
deep burial occurred (Photo 7). Only vegetation capable of growing through shallow
burial was evident in October (Figure 3 and Photo 8). Smartweed species were able to
sprout adventitious roots along the stems and incrementally grew through over 3 ft of

8



Figure 3. Vegetation at the
Dike 14 CDF

26 October 1987 N
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dredged material. In areas of shallow dredged material deposits, smartweed and barnyard
grass were present in dense stands. Interspersed in these stands were reeds and willow
from the spring planting.

28. Seeds of smartweed and barnyard grass littered the substrate throughout the CDF.
The seeds in and on the substrate produced by the vegetation planted in 1987 germinated
in spring 1988, and by 26 June 1988, 75 percent of the site was vegetated (Photo 9). The
reed and willow propagules expected to emerge in 1988 were not evident, and the vegeta-
tion was composed mainly of grasses and cattails with isolated stands of reed and willow.
Observations made 31 August, after disposal operations were completed, indicated that
smartweed was the most prevalent species. Areas of Phragmites and willow had ex-
panded, and approximately 75-80 percent of the CDF was vegetated (Photo 10). On 31
August there was no standing water on the site and the only shorebirds or waterfowl
present were gulls resting in the dry but unvegetated area left by the most recent (1988)
disposal operations.

29. It is interesting to note that, while areas of comparably sized willows and cotton-
woods were partially buried by the dredged material, only the willows survived.

Avifauna

30. The combination of increased dredged material elevation relative to the lake level
and the dense growths of planted and volunteer grasses and forbs substantially changed
the bird habitat. Foraging shorebirds and waterfowl were no longer the most numerous
birds at the CDF. Bird watchers at the CDF noticed a shift in the avifauna to species of
sparrows, finches, other songbirds, and doves. These bird groups generally feed on seeds
or terrestrial insects and therefore do not usually contract avian botulism. Detailed lists

9



of species have been compiled by the local Cleveland bird watchers. The observations of
one volunteer bird bander confirm the magnitude of the change. Jerry Talkington, a
volunteer bird bander for the US Fish and Wildlife Service, banded a great many
shorebirds and only about 100 sparrows at Dike 14 in 1986. In fall 1987, in 1 day, almost
400 sparrows were banded and by 26 October 1987, Mr. Talkington had banded 17 dif-
ferent sparrow species (Photo 11). William A. and Nancy R. Klamm of Lakewood, OH,
have maintained detailed records of the birds observed at Dike 14. Their records for
1986, 1987, and 1988 through September are included as Appendix D. These records
document the changes in avifauna visitations that have occurred with the filling of Dike
14 and the related vegetational changes. The Klamm's records confirm the changes in
avifauna from various lakeshore-related species to upland birds that have accompanied
the filling of the CDF. In particular, long-term records such as these document the
presence of stages of finite length or "windows" in the life cycle of a CDF when manage-
ment of colonizing species may be necessary.

10



PART IV: CONCLUSIONS AND RECOMMENDATIONS

31. The pilot project was a qualified success in the establishment of vegetation at Dike
14. The duration of the disposal operation and the depth of the dredged material limited
the anticipated vegetation establishment. The final elevation of the dredged material rela-
tive to the lake level allowed the site to dewater rapidly and the vegetation attracted a dif-
ferent avifauna. The observed botulism abatement was the result of both additional filling
and vegetation establishment.

32. The procedures used to establish vegetation were feasible and cost-effective. A
unique combination of equipment was required, but all of the components were readily
available.

33. Ideally, division of a CDF into two cells would permit the use of one cell for dis-
posal while vegetation developed on the other. This would allow both cells to be
vegetated during the critical stage in CDF development when shallow water and mud flats
are the only features present. This approach is often not possible due to construction or
operational constraints. Therefore, it is critical that the botulism "window" is identified
and action is taken before the first outbreak. At Dike 14, an effort to establish emergent
vegetation would have been most effective in the spring of 1986.

34. The procedures applied at Dike 14 require fine tuning before they can be con-
sidered standard operating procedures. The procedures can be further defined through ap-
plication at other CDFs where conditions that favor botulism can occur.

35. The pilot project described was a field test of methodology that could contribute
toward either preventing or reducing the potential of avian botulism outbreaks at CDFs.
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Table 1
Birds Killed in the September 1986 Avian Botulism Outbreak

Number Dead Common Name Species

13 Semipalmated plover Charadrius semipalmatus
12 Spotted sanderling Calidris sp.
7 Sanderling Calidris alba
3 Pectoral sandpiper Calidris melanotos
2 Least sandpiper Calidris minutilla
2 Ruddy tumstone Arenaria interpres
2 Mute swan Cygnus olor
1 Stilt sandpiper Micropalama himantopus
1 Lesser yellowlegs Tringia flavipes
1 Knot Calidris canutus
1 Canada goose Brantia canadensis
1? Mallard Anas platyrynchos
1? Ring-billed gull Larius delawarensis

NOTE: List compiled from data provided by the Cleveland Museum of Natural History, a more
extensive description of the outbreak and list of bird species involved is given in the US
Fish and Wildlife Service Columbus Field Office Report included as Appendixes A-D.
The total number of dead birds was estimated to be betwewi 687 and 7i6.

Table 2
Species Selected for the Vegetation of the Dike 14 CDF

Planting Rate per Acre
for 45-Acre CDF

Common Name Species lb/acre

Italian rye grass Lolium multiflorum 11.00
Bentgrass Agrostis sp. 0.90
Bulrush Scirpus atrovirens 0.10
Wool grass Scirpus cyperinus 0.10
Barnyard grass Echinochloa crusgalli 20.00
Smartweed Polygonum pennsylvanicum 5.00
Reed canary grass Phalaris arundinaceae 2.00
Rice cutgrass Leersia oryzoides 0.04
Switchgrass/Cocklebur Panicum virgatum Xanthium 0.40

sp. mixture
Common reed Phragmites australis 3,350 rhizomes
Sandbar willow Salix interior 3,350 cuttings



Table 3
Inventory of Plant Species Present on the Dike 14 CDF

Estimates Made February 1987

Percent
Common Name Species Cover

Mudflat Area

Cocklebur Xanthium strumarium <20 to <5
Shepherd's purse Capsella bursa pastoris
Barnyard grass Echinochloa crusgalli*
American wormseed Chenopodium amnbrosioides
Beggar's ticks Bidens sp.
Smartweed Polygonum lapathifolium

Coarse-grain-size material

Sandbar willow Salix interior* 50-100
Cottonwood Populus deltoides*
Reed canary grass Phalaris arundinacea*
Common reed Phragmites australis*
Purple Loosestrife Lythrium salicaria
Rice cutgrass Leersia oryzoides *
Cocklebur Xanthium strumarium
Love giais Era grostis hypnoides
Bog rush Juncus sp.
Aster Aster pilosus

Fine-grain-size material

Broad-leaved cattail Typha latifolia 100
Narrow-leaved cattail Typha anguistifolia
Common reed Phragmites australis*
Buttercup Ranunculus rhomboideus
Bog rush Juncus sp.
Three-square Scirpus americanus
Smartweed Polygonum lapathifolium

*Spec ics Sclccted for site vegetation.



Photo 1. Dike 14 CDF. The concrete structure on the right is the Doan Brook
culvert that divides the Dike 14 CDF into east and west portions. The west

portion is shown in (his phozograph. The CDF dike is in the background

Photo 2. The Honda ATV with half tracks as used in the pilot project.
The 3-bushel cyclone seeder is mounted on the ATV. This equipment

was used in planting unconsolidated mud flats and ponded areas



Photo 3. The Honda ATV operating in water depths of 1-2 ft

i

Photo 4. The four-wheel-drive articulated Pasquali tractor with dual wheels
as used in the pilot project



Photo 5. A' thrce-poi ni-hitch miod ihUed strawberry planter wals used
with the Pasquati tractor to plant cuttings and ri/ omes inl the

relatively consolidtdprinofth D

Photo 6. A 30-hp lour-wheel-d rive Pasquali tractor was used to pull it
mod ified spring harrow to break Up conlsolidated SU rlace nmerial

bc Iorc planting. This equipment could only he used in (ic
(drier arcas ol'the ('1)



Photo 7. Planted areas receiving 3-6 ft of dredged material had not become well
vegetated by 26 October 1987. There were, however, no areas of standing

,Aater and no botulism reported

Photo 8. Planied areas receiving I it of dredged material or less produced
relai vely I ush vegetation in the short ti me between the completion

of' the disposal operations and the end of the growing season



-. so.- ' .

Photo 9. Vegetation at Dike 14 during disposal operations (June 1988)

•a

Photo 10. Vegetation at Dike 14 at maximum vegetational growth, September 1988.
As in October 1987, there were no areas of standing water and the site was

not used by bird species susceptible to avian botulism



II

At,

Photo 11. Dense grass and forb vegetation substantially
changed the bird habitat. Volunteer bird banders cap-
tured, marked, and released many seed-eating birds

and a few wading birds in 1987. During
fall 1987, sparrows representing

17 species were banded



APPENDIX A
US FISH AND WILDLIFE SERVICE REPORT
ON THE 1986 AVIAN BOTULISM OUTBREAK
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An Account of the Botulism Outbreak at the Cleveland,
Ohio Confined Disposal Facility in 1986

by William J. Kurey, US Fish and Wildlife Service, February 1987

Closteridium botulinum type C is the bacterium that produces the toxin responsible for
mass waterfowl deaths. There are six different strains of this bacterium labeled A through
F on the basis of the neurotoxins they produce. The disease known as avian botulism,
western duck sickness, or limberneck is caused by the neurotoxin, not by bacterial infec-
tion.

Botulism tends to ignite in areas that have not been recently flooded or where water
levels fluctuate along a feather edge shore (as in Cleveland CDF). Other conditions con-
ducive to a botulism outbreak include:

a. Warm temperatures - 600 to 900 F (winter botulism outbreaks are thought to be
caused by still-active tcxin produced under warm conditions earlier).

b. pH of 5.7 to 8.0.

c. Suitable nutrient medium consisting almost entirely of animal matter.

d. Vertebrate as well as invertebrate carcasses.

Flooding of dry land drowns terrestrial invertebrates that then become incubators for
the anaerobic botulism bacteria. Botulism can be a problem in water depths up to about 18
in. The decomposition process uses up available oxygen, and bacterial spores ingested
during the life of the animal germinate after death. Botulism outbreaks begin when birds
feed directly on invertebrate carcasses or live invertebrates containing toxin and are
killed, thus providing additional places for C. botulinum to grow. .The outbreak gathers
momentum as maggots and other invertebrates concentrate toxin from bird carcasses on
which they have been feeding. Ingesting just two to five of these toxin-bearing maggots
can kill a duck and more than 5,000 maggots can be produced by a single duck carcass.
Once an outbreak occurs it is necessary to remove waterfowl carcasses to break the
fly/maggot cycle.

The only positive diagnosis is a laboratory procedure using mice and antitoxin. Signs
of botulism intoxication in waterfowl include:

a. Sick birds are of normal weight.

b. Sick birds don't eat.

c. Sick birds have trouble holding their head erect, hence the term limber neck. Leg
weakness and wing droop progresses to flaccid paralysis. The nictitating
membrane over the eye ceases its rhythmic functioning.

Some sick birds can recover from botulism if given the opportunity. There are three
stages of the disease:

Class 1. Birds that can walk but not fly. These birds can recover without special
treatment.
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Class 2. Birds that suffer a greater degree of paralysis; difficulty walking and usually
row their wings. These birds may recover with oral administrations of fresh
water.

Class 3. These birds are almost completely immobilized and require intraperitoneal
injection of antitoxin to survive.

The Cleveland confined disposal facility (CDF) is a diked enclosure for sediments
dredged from the harbor to maintain navigable depths. It is known as Dike 14 to the US
Army Corps of Engineers and covers an area of about 88 acres. The northwest lagoon is
about 9 acres in size and contains open water over 3 ft deep. Cattail marsh and shallow
water areas fringe the south shore of this lagoon. The large east lagoon is about 55 acres
in size with several acres of brushy vegetation in the central area: the rest is unvegetated
sediment, some hard enough to walk on but mostly mud. Open water, from 10 in. deep
along the north dike feathering to 0 in. southward, covered about 10 to 15 acres. The
depth and extent of this ponded water varied with the elevation of Lake Erie due to the
permeability of the dikes. It was this area that appeared to be the source of the botulism
problem, although some carcasses were also found in areas of the west lagoon.

According to Bill McDonald (Buffalo District), prior to the summer of 1986 the east
lagoon was full of water. Indeed, aerial photographs of the CDF taken in March or April
of 1986 show it was covered with water except for a relatively small area in the center of
the east lagoon. He also mentioned that he thought that the amount of sand in the dredged
sediments was greater in earlier years.

Botulism does not appear to have been a problem at the Cleveland CDF prior to 1986.
However, there have been outbreaks at the Saginaw, MI CDF and the Toledo, OH CDF in
previous years.

The US Fish and Wildlife Service (USFWS) involvement in the botulism outbreak
began on August 12, 1986, but the problem might have existed for 2 weeks or more
before USFWS personnel were informed. The problem was brought to the attention of the
USFWS by Mr. Dick Bartz of the Ohio Department of Natural Resources (ODNR) who
was advised by an employee that he and local bird watchers had noticed the birds dying in
the Cleveland CDF.

On August 14, the USFWS met on site with representatives of the Ohio Division of
Wildlife (ODOW), ODNR, and the Army Corps of Engineers. The Corps agreed to col-
lect and dispose of carcasses and to try to scare the birds. The ODOW provided a propane
cannon that day; eventually, there were four at our disposal.

On the day of the meeting we counted about 65 carcasses using binoculars and a spot-
ting scope; mostly shorebirds were observed, perhaps 15 percent were ducks and geese.
A few shorebirds were alive in varying stages of paralysis and displaying typical signs of
botulism intoxication. Sick birds tried to hide under vegetation, and those that could not
reach shelter died on the mud flats and were not retrievable. The broad expanse of mud
flats was the complicating factor in all of this. There was no way to cross the mud to
search for dead birds.

The USFWS returned on August 18 and 19 with two 12-gauge shotguns and cracker-
shells for frightening off the birds. The USFWS scared birds and left this equipment with
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the Corps for their use. Two cases of crackershells (1,000 rounds) with a replacement
value of over $500 were expended over the 46 days they were in use. Eight shorebird car-
casses were picked up for submission to the National Wildlife Health Center (NWHC) for
necropsy. By September 4, the NWHC had confirmed type C botulism as the cause of
death.

The Corps reluctantly agreed to use the propane cannons because of disturbance com-
plaints from a residential area. The propane cannons appeared to be effective in keeping
ducks and geese out of the CDF, but shorebirds were unimpressed. Shorebirds were also
unimpressed by the use of reflective tape, and even crackershells served to move them
only short distances on most occasions. A good deal of the area used by shorebirds (the
mud flats) was out of range of the crackershells. The dike walls are hazardous to walk
over and could not be used to access remote parts of the CDF.

The USFWS made several more trips to the CDF on August 22, August 29, September
4, and September 10. On August 29, Mr. Bill Kurey of the USFWS Columbus office was
interviewed for television about the situation. On a later trip, a fishing rod and reel were
employed to retrieve some dead birds that were out of reach (treble hook on the end and
several split shot sinkers just in front of it). An attempt was made to use a boat to retrieve
carcasses which was effective on the west lagoon but unsuccessful in the east because
declining water depth make boat launching impossible. Between August 12 and 29, lake
level (and therefore CDF level) decreased 4 in.

Records of CDF water temperature range from 730 to 360 F in the east lagoon during
the times measured. Oxygen levels in the west lagoon ranged from 12.2 - 12.8 ppm at the
surface to 8.0 - 9.5 ppm at the 3-ft depth on the only day measurements were taken. Good
measurements were impossible in the east lagoon because of shallowness and inacces-
sibility. The east lagoon was well mixed by wind, and high oxygen levels would have
been expected. It is suspected that the east lagoon would have very little oxygen in the
water after several days of calm weather and high temperatures. However, the oxygen
level in standing water may have little significance to the progress of the botulism bac-
teria. These bacteri., thrive primarily in the moist mud zone between the water's edge and
the dry soil, an area free of the diluting and head-insulating effects of the water. Reflood-
ing makes this botulism-laden area attractive to waterfowl.

On August 24, contractors were engaged by the Corps to take over the job of scaring
birds and searching for carcasses. These efforts continued until October 3. Good records
are available of the number of birds collected daily from August 24 to Oct 3 (41 days).
Although weather conditions or other factors affected collections on some days, it is felt
that the number of carcasses collected was an accurate indication of the relative numbers
of birds dying from botulism (especially when taken on a weekly basis). These collec-
tions were a relative number because an unknown number of the birds died in the mud
and could not be retrieved.

A total of 543 dead birds were collected over a period of 41 days. Counts of the earlier
mortality add 143 (Corps count) to 173 (USFWS count) to this number. Therefore, we
know that from 687 to 716 birds died; but the real number could be higher by several
hundred owing to the difficulty presented by the mud flats in getting an accurate count.
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Most of the affected birds (a crude estimate is 90 percent) were shorebirds the size of
sandpipers, very small and easily overlooked, and this was another complicating factor.

The following list of some birds in the Cleveland CDF area was made by Ann Bugeda
(Lake County Metropolitan Parks) on August 19:

Observed Dead Observed Alive

Canada goose Semipalmated sandpiper
Mallard Semipalmated plover
Ring-billed gull Ring-billed gull
S emipalmated sandpiper Lesser yellowlegs
S emipalmated plover Pectoral sandpiper

Black-bellied plover
Bonapartes gull
Herring gull
Killdeer
Mute swan
Sandpiper sp.
Great blue heron
Green heron
Red-winged blackbird
Flicker
Swallow sp.

The two mute swans could not be scared out of the area and eventually died. Some
other species were also in the area, including what might have been a falcon (species un-
known) which was observed to stoop on a distant group of shorebirds causing them to rise
and move out of the area, and the Federally endangered piping plover. The source of the
piping plover report also saw marbled godwits, lesser golden plover, and red phalarope in
early September. This person was a bird bander who had encountered a total of three
piping plover at the CDF in 1986. He saw one in April or May, and two in early August
which were sick with botulism. These two birds were banded and nursed back to health
by force-feeding flies with tweezers. They were released at Lake Rockwell near Kent,
OH, on September 24.

The botulism problem at Cleveland lasted from prior to August 12 to October 3 - about
44 days. About 700 migratory birds, mostly shorebirds, are known to have perished. The
Federally endangered species piping plover was among the shorebirds involved, although
there was no mortality.

The conditions that led to the 1986 botulism outbreak in Cleveland could exist again in
1987. In order to try to avoid these conditions, the Corps plans to maintain more of a
slope on the CDF from the point where sediment filling occurs, and possibly to dredge
later in the season to maintain the water level in the CDF. It is expected that up to
300,000 yd 3 of sediment could be added to the CDF in 1987.

Mr. John Simmers of the US Army Engineer Waterways Experiment Station in
Vicksburg. MS, has suggested that Phragmites sp. might be planted in the CDF to aid
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dewatering and make the area unattractive to shorebirds. The Buffalo District has made
no decision on this proposal yet.
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APPENDIX B
DOCUMENTATION OF THE NUMBER OF BIRDS KILLED

AT DIKE 14
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DEPARTMENT OF THE ARMY
BUFFALO OISTRICT, CORPS OF ENGINEERS1TT NIAGARA STREET

BUFFALO, NEW YORK 14207-3199

*TTlfn t4 OFw

NCBPD-ER 2 4 NoV 1m6

SUBJECT: Cleveland Dike 14 Botulism Problem

Mr. Kent Kroonemeyer
Field Supervisor
U.S. Fish and Wildlife Service
Division of Ecological Services
3990 East Broad Street
Columbus, OH 43212

Dear Mr. Kroonemeyer:

I have enclosed a copy of the day-by-day sumary of the number of birds
collected by our contractor at the Cleveland, Ohio CDF this past summer as
requested. Your continued interest and assistance is greatly appreciated.

My point of contact pertaining to this matter is Mr. William F. MacDonald of
my Environmental Resources Branch, who can be contacted by calling commercial
number (716)876-5454, extension 2175 or by wr-ting to:

District Commander
U.S. Ar-y Engineer District, Buffalo
1776 Niagara Street
Buffalo, NY 14207-3199
ATTN: Mr. William F. MacDonald

The Buffalo District -- Leadership in Engineering.

Sincerei 7 ,

DANIEL R CAF-K
Colone., Corps of Engineers
Distric: Commander

Enclosure
as stated
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Dead Birds (August 24 - October 3, 1986)

(only pickup burn)

Date Day No. of birds

8/24 Sun 59
8/25 Mon 51
8/26 Tue 9 by 9AM
8/27 Wed 5 ducks (2 from park) (I sent to Vet. by State)
8/28 Thu 14 by 10AM
8/29 Fri 40 birds & 2 ducks
8/30 Sat 12
8/31 Sun 8
9/1 Mon 45
9/2 Tue 17
9/3 Wed 14
9/4 Thu 0
9/5 Fri 5
9/6 Sat 46
9/7 Sun 30
9/8 Mon 27
9/9 Tue 14
9/10 Wed 10
9/11 Thu 12
9/12 Fri 4
9/13 Sat 7
9/14 Sun 12
9/15 Mon 14
9/16 Tue 7
9/17 Wed 9
9/18 Thu 11
9/19 Fri 8
9/20 Sat 9
9/21 Sun 10
9/22 Mon 6
9/23 Tue 3
9/24 Wed 3
9/25 Thu 2
9/26 Fri 4
9/27 Sat 3
9/28 Sun 2
9/29 Mon 3
9/30 Tue 2
10/1 Wed 1
10/2 Thu 0
10/3 Fri 0
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U.S. FISH AND WILDLIFE SERVICE
NATIONAL WILDLIFE HEALTH CENTER

6006 Schroeder Road
Madison, Wisconsin 53711

DIAGNOSTIC SERVICES CASE REPORT

Case 1 6546 Epizoo 1 86-074 RHT: PG/JCF

Submitter: Soecimen description/Identification:
Ken Multerer Dowitchers/Sandpipers
Bill Curry

FWS- RCA
3990 E. Braood Street Date Submitted: 8/19/36
Columbus, OH 43216

Location:Corps of Engineer con;L-me
disposal f 1ci11ty, Cleveland, OP.

General Diagnosis: Type C Botulism

Comments: As you can see from the enclosed necropsy sheet 3 , we were able
to demonstrate Tve C botulism as the cause of death ot the shorebirds
(NWHC: 6546-001 thru 008).

Liver samples fr-m birds 001, 002 , 005, 006 and 007 were anal.zed f)r l ,ad.
Concentrati.)n of lead found in the liveri of birds 00 , 005, and o00 are
within normal background range. No lead was detected in livers of birds
002 and 006.

Preliminary Report X / ) Final Report (09/04/81
date date

X See attached necropsy records for individual specimen observations.
Note: Copies of this report have been sent to:

USFWS Regional Office (R0-

Pathologist: Lou N. Locke, .V.".

If you have questions regarding this case, contact P. A. GulletSe D.V.M.
at 608-271-4640 (FTS 364-5418). Include above Case Number.
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N A TIO N AL WILDLIFE REALTH CENTER - NECROPSY REPORT

Submitter's Name, Affiliation Address
Ken Multarer Case: 6546
Bill Curry Accession: 001
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 43216 Pathologist: LNL77

Species: Short-bill dowiitcher _ Specimen: Carcass
Bamdtype:( E) ef/Dand No: ( Boti) Euth: (_N) Weight: (Go) ( 90)
History Sumoary: The submitter suspects a botulism die-off. Lagoon has shallow water -

dredging materials stored in this area. There has been a history of toxic problems. Clinical
signs, some green vents and limberneck observed. Mortality location: Corps of Engineer confined
disposal facility near Cleveland, Ohio.

Exteral/Internal Observations - Laboratory Results
External: No significant findings (NSF).

Interual/Mueculoskeletal system: Pectoral muscles are moderately reduced +2. There is a
moderate amount of subcutaneous fat. No fractures found. There were maggots in the oral cavity a
around the vent.
Cardiovascular system: A small amount of coronary fat was present. No obvious lesions seen in th
heart muscle.
Respiratory system: Marked postmortem changes in the lung. There is some postmortem accumulation
of bloody fluid in the ventral portion of the lungs.
Digestive system: Liver - Early postmortem changes, no obvious lesions seen. Gall bladder -

normal. There is a small amount of abdominal fat present. Esophagu. and proventriculus are gross
normal. Gizzard - Gizzard lining is stained dark blackish-blue due to postmortem change. No lead
or steel present in the gizzard. Intestinal tract - Postmortem changes.
Urogenital system: Gonads are those of a non-breeding adult male. Kidneys - Early postmortem
changes.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- .18 ppm wet wt; .60 ppm dry wt.

Preliminary Diagnosis: Suspect botulism
Sex (M) Age (A)/(_) Body Good. (G) Postmortem State (M Gis. Lead ( 0)/( 0)
Samples Saved:
1. Bact: heart-bot 4.
2. Tox: liver-Pb 5. __________________

Final Diagnosis (order of importance) Exam type (G2

topog. morph. etiol. fun-ct . disest
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N A T I O N A L WILDLIFE HEALTH CENTER- NECROPSYREPORT

Submitter's Name, Affiliation Address
Ken Multerer Case: 6546
Bill Curry Accession: O
USFWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4316 Pathologist: LNL

Species: Short-bill dowitcher Specimen: Carcass
Bandtype:_E j Ref/Band No: ( Both Euth: (_N) Weighc:(Gm) ( 110)
History Summary: See 001.

External/Internal Observations - Laboratory Results

External: Prominent sternal keel.

Internal/Musculoskeletal system: Pectoral muscles are markedly reduced +3. There is some
subcutaneous fat still present. There are no fractures of the wing or leg bones.
Cardiovascular system: Normal - Small amount of coronary fat present.
Respiratory system: Normal
Abdominal cavity: Liver - Grossly normal. Gall bladder is enlarged and filled with greenish bile.
Abdominal fat is absent. Esophagus, proventriculus are normal. Gizzard - Gizzard lining is dull
can-brown in color. No ingestea 'ead or steel shot present. Intestinal tract - Grossly normal.
Urogenital system: Gonads are those of a non-breeding adult female. Ovary - Normal. Follicles
I mm or less in diameter. Kidneys - Qrossly normal.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TCXICOLOGY: Liver Lead- Not Detected.

Preliminary Diagnosis: Susoect botulism
Sex (F) Age (A)/( _ ) Body Cond. (P) Postmortem State (G) Giz. Lead ( 0)/C.0)
Samples Saved:
1. Bact: heart-bot 4.
2. Tox: liver-Pb 5.
3. Hist: kidney (renal coccidia) 6.

Final Diagnosis (order of importance) Exam type (G03)

topog. morph. etiol. funct. diseas

2. (0t/-> ) (___) ___) (_ ) __

3. ( ) ( ) ( ) ( ) (
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N A T I O N A L WILDLIFE HEALTH CENTER- NECROPSYREPORT

Submitter's Name. Affiliation Address
Ken Multerer Case: 6546
Bill Curry Accession: 003
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4216 Pathologist: LNL

Species: Short-bill dowitcher Specimen: Carcass -'____
Bandtype:_(E) Ref/Band No: ( BotT) Euth: (_N) Weight:(Gm) ( 85)
History Summary: See 001.

External/Internal Observations - Laboratory Results
External: There is a prominent sternal keel. This carcass shovs marked postmortem changes and

unsuitable for laboratory study.

Internal:

Preliminary Diagnosis: .t Y C 4A C L 1 O cc/
Sex () Age ( )/( ) Body Cond. (_) Postmortem State (TT Giz. Lead ( )/(__)
Samples Saved:

1. 4.
2. 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO)

t opo s , morph . e tio l. f unc t . d i e is,

_. __________._________ ,__ ._.. ______ ( __ ) ( ) ( ) ( ) (_ _

2. ( ) ( ) ( ) (__ _
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N A T I O N A L WILDLIFE HEALTH CENTER- NECROPSYREPORT

Submitter's Uame, Affiliation Address

Ken Multerer Case: 6546
Bill Curry Accession: 004
FWS-RCA Collected: 8/14/86

3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4216 Pathologist: LNL

Species: Semipalmated sandoiper Specimen: Carcass /A.

Randtype:_(E) Ref/Band No: ( Bot5) Euth: (_N) Weight:(Gm) ( 30)

History Summary: See 001.

External/Internal Observations - Laboratory Results
External: Sternal keel is somewhat prominent. There is staining of the vents. No fractures o

the leg or wing bones seen.

Internal:
Examination shows that postmortem changes in this Sandpiper are too advanced for subsequent
laboratory study so this carcass will be discarded.

Preliminary Diagnosis: _-___-_

Sex ( ) Age ( )/( ) Body Cond. _ ) Postmortem State Giz. Lead ( )/(_)

Sample;,-SaveV~
1. o f 4.
2. 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO)

topog. morph. etiol. funct. dives,

1. ) ( _ ) ( _ _ ) _

2. ( ) ( ) ( ( )

3. ( ) ( ( ) ( )_ _
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N A T I O N A L WILDLIFE HEALTH CENTER - NECROPSY REPORT

Submitter's Name. Affiliation Address

Ken MKulterer Case: 6546
Bill Curry Accession: 005
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4Z16 Pathologist: LN

,Species: Semioalmated sandoiver Specimen: Carcass
Dandtype: _(E) Ref/Band No: ( Bot3) Euth: ( N) Weight:(Go) __
History Summary: See 001.

External/Internal Observations - Laboratory Results
External: No significant findings (NSF)

Internal/Husculoskeletal system: Pectoral muscles are moderately reduced +1. There is a

moderate amount of subcutaneous fat and abdominal fat.
Cardiovascular system: Heart - Grossly normal.
Respiratory system: Lungs - Grossly normal.
Digestive system: Liver - Normal. Gall bladder - Normal. Intestinal tract - Grossly normal.
Gizzard - Gizzard lining is normal. No ingested lead or steel shot.
No obvious lesions in the liver, lungs or kidneys.
Urogenital system: Kidneys - Lighter than normai, light purple in color.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- 0.0 ppm wet wt; 0.0 ppm dry wt.

Preliminary Diagnosis: Susnect botulism

Sex (F) Age (I)/( ) Body Cond. (G) Postmortem State (G) Giz. Lead ( 0)/(0)
Samples Saved:
I. Bact: heart-bot 4._
2. Tox: liver-Pb 5.
3. 6.

Final Diagnosis (order of importance) Exam type (G03)

topog. morph. etiol. funct. disea

T. C /o0f fjt'(,r, \. C )( )(__ )

2. ( ) ( ) ( ) ( _ _ _

3. __ C8 ( ) _ ) ( ) _
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N A T I O N A L WILDLIFE HEALTH CENTER- NECROPSYREPORT

Submitter's Name, Affiliation Address

Ken Multerer Case: 6546
Bill Curry Accession: 006
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4316 Pathologist: LNL<,

Species: Semipalmated sandoiper Specimen: Carcass

Bandtype:_(E) Ref/Band No: ( BoeR) Euth: (_Y) Weight:(Gm) (_ )
History Summary: See 001. This bird was found sick and then killed.

External/Internal Observations - Laboratory Results
External: No significant findings (NSF)

Internal/Musculoskeletal system: Pectoral muscles are normal. Excellent deposits of
subcutaneous fat, 1 to 2 nm thick. Good deposits of abdominal fat.
Cardiovascular system: Normal - Coronary fat is present on the heart.
Digestive system: Good deposits of abdominal fat. Liver and gall bladder - Normal. Gizzard -
Normal. No ingested lead or steel shot.
Respiratory system: Normal.
Urogenital system: Ovary is that of a non-breeding adult female. Follicles are 1 mm or less in
diameter. Kidneys are grossly normal.

BACTERIOLOGY: Heart Pool- Clostridiuf) botulinum C (Positive).

TOXICOLOGY: Liver Lead- Not Detected.

Preliminary Diagnosis: &~ ' I7 f" -' -1Jr)
Sex (F) Age (A)/( _ ) Body Cond. (G) Postmortem State (E) Giz. Lead ( 0)/ 0)
Samples Saved:
1. Bact: heart-bot 4.
2. Tox: liver-lead 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO

topog. morph. etiol. funct. dises

1. T_ _ __.

2.C( ) ( ) ( ) (__ (

3. ( ) ( ) ( ) ( ) (
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N A T I O N A L WILDLIFE HEALTH CENTER- NECROPSYREPORT

Submitter's Name, Affiliation Address
Ken Hulterer Case: 6546
Bill Curry Accession: 007
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4316 Pathologist: LNL

Species: Least sandoiver Specimen: Carcass
Bandtype:_(E) Ref/Band No: ( Bot4) Euth: (.N) Weight:(Gs) ( 45)

History Summary: See 001.

External/Internal Observations - Laboratory Results

External: No significant findings (NSF)

Internal/Husculoskeletal system: There is some subcutaneous fat present. Pectoral muscles are
moderately reduced +2.
Cardiovascular system: The heart is grossly normal. There is a small amount of coronary fat
present.
Respiratory system: Grossly normal
Digestive system: Grossly normal. Gizzard - Normal. No ingested steel or lead shot present.
Intestinal tract - Grossly normal.
Urogenital system: Grossly normal. Testes and kidneys - normal.

BACTERIOLOGY: Heart Pool- Clostridium botulinum C (Positive).

TOXICOLOGY: Liver Lead- 0.65 ppm wet wt; 2.25 ppm dry wt.

Preliminary Diagnosis: Suspect botulism
Sex (M) Age (A)I( ) Body Cond. (G) Postmortem State (G) Gix. Lead ( 0)/( 0)
Samples Saved ---

1. bq:L -4.
2. 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO)

topog. morph. etiol. funct. disea

2. ( ) ( ) ( ) (_ _ (

3. ( ) ( ) ( ) ( _(

CIO



N A T I O N A L WILDLIFE HEALTH CENTER - NECROPSY REPORT

Submitter's Name, Affiliation Address
Ken Hulterer Case: 6546
Bill Curry Accession: 008
FWS-RCA Collected: 8/14/86
3990 E. Brood Street Exam Date: (8/20/86)
Columbus, OH 4316 Pathologist: LNL

Species: Least sandpiper Specimen: Carcass
Bsndtype:_(E) Ref/Band No: ( Bot6) Euth: (_N) Weight:(Gm) C 40)
History Summary: See 001.

External/Internal Observations - Laboratory Results
External: No significant findings (NSF)

Internal/Musculoskeletal system: Pectoral muscles are slightly reduced. There is a moderate
amount of subcutaneous and abdominal fat.
Cardiovascular system: Some coronary fat was present. Heart - Grossly normal.
Respiratory system: Lungs - Grossly normal.
Digestive system: Liver - Grossly normal. Intestinal tract - Normal. Gizzard - Normal. Nc
ingested lead shot.

Preliminary Diagnosis: Suspect botulism
Sex (M) Age (A)/() Body Cond. (G) Postmortem State (G) Giz. Lead ( 0)/C 0)
Samples Saved:

1. 4.
2. 5.
3. 6.

Final Diagnosis (order of importance) Exam type (GO

topog. morph. etiol. funct. diseas

I. -,'e ' f-"j,,, ( ) ( ) ( ) ___) C(___

2. ( ) ( ) ( ) ( ) (

3. ( ) ( ) ( ) ( ) (

Cll



APPENDIX D
BIRD SPECIES REPORTED FROM

THE DIKE 14 CDF BEFORE AND AFTER
THE PILOT PROJECT
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klamm
Nancy R. Klomm

Field Time: :V dZ-v -LdO Localities.

To:

From:

Total:

Distance: By Car - On Foot
Finish:

Startt

Total: Day & Dafe:

VULTURES, HAWKS. FALCONS Sni~nu~ ~n~ie
I I T-1,., V.1tur, Western Sandpiper

I I I Itift-h -ernm S-.ndiitir
8h-herninn .. k qend. In.

4 ~ Hawk en Phalaroir
...... __....______________ Wlned Ph lso

WATER BIRDS -d Hank -- Northern Phalarormn

C.Cttt.i0t Loo RaghIe.e N GULLS AND TERNS

* Z~Z C--rnt P HnHak. Herring Gull Cl
________________________________Ocee Ring-hild C.ll

HERONS IDunk Hahk Franklin. Gull

a Gral Blue Hern Pigeon Hahk Son=:'. ;ul

.. S r Ere Forter'. Tern

.. ittl* Blue Hern GALLINACEOVS BIRDS Counion Tern

Green Heron Rufe I CauiWien Tern
- Bl-kekooned Mnh Heron Hungaraiin Partridgee_ _ _ _ _ _ _ _ _

.Ameri-an Bitter Bab-it* DOES AND PIGEONS

Leaat Bittern I Ring.neked Phiauant IRoch Don.
70 ] J Mnning Dove

SWANS. GEESE. DUCKS MARSH BIRDS U.S.Wi.ing Sman KirtiRalCUOS
.C~~~tt~id. Ge. Yal'.llo..ilad Curkoo

Snoe. Gos flriaGa30 ue Black-hilled Cuckoo

*Barn 0.1

Blah DnkSHOREBIRDS Screech 0"'1
CGd.'al Pipingf Plover - Gmat Horned Owl

I ... uennen Wideon Serapalnttd Plover . Snown 0.1

*b.. -I &, Killdftr -Strred 0.1

PIntal Goldenl Plrner Iow 0.1

S . .. een-eongd Teal BI..hkellieii Plve Shtrteaed On.1

.Blu-.ngd Teel Rudde Turnatane S...h wrl .

'-wood Duc Wdnek, GOATBUCKERS. ETC.

Wodhad Dock .. Curl- W~fhloe..

Rinx-n.-hd Dark Uptald Plover

Redheack NuaiandCur . hna7 ~
Lreaer Sceen Duch W.Iltet .d"r uyth t -,t

.. na.u uk Wiledsnee lleneSi

I .Areeeira Gni.er. . Creator Tel-4.0 " eted KIW~.t,te

Butt e~t~~d IeeYledw wO0DPI1C9RRB

.Auddt Deck I b-eaApdwe.~ Rdllled Woadpecker

WlrU.-inged Similr 
Peeweea Sn~drilper 

ickee

Handed Merwanseer Lelia Sadpipe, Y.ell-lld ae"ieekr

neieeMrgan.., BA-dbuo Sendpilr -Jfe-ade Wdeke

A.Rei~besoe Mmeser Deialtale I Daiwny Woodpecker

D3



FLYCATCHERS GNATCATCHERS. ETC. WFVRBIRDS

Etnrn Kingbird llur.-y Enstynahe So..ro.
Crated Flycatchern latd~t-ernnedKige

* Phoebe Ruby-crownsd Kinglet BLACKBIRDS AND ORIOLES
Yollo-belliwd Flycatcher Amrcnr~tBobolink
M cdisn Flyatcher A-- *i Meadowlark
Aldar Fly1atylt1r .Cods, Wanine -Wetern Meadowlark

* Wooda lPyaen Northern ShrikeRo-nblyid
Wd ewee Migrant Shrik.ie orhar Oriol

d lyatcerll.illirrrre Or-oe
OIe-d.d lraye Starling Rusty blskbird

LAV5IREO S It r .e B blackbird
LAS I 0 j enn (yackly ZersqsIll-'

Hornd Lank . hWeyed Vire Cowbird
Yn11klow-ted Viceo

SWALLOWS Illa--d Irra TANAGERS
T .d.dVirew S carlet Tanaaer

Swal low h arling, Vir.

R ohybwin-wl .~b. i FINCHES. SPARROWS. et.

C t, Swallow WOOD WARBLERS Cardinal
Purple Martin B lack and White Woyblr Rcw-bneaaed (Cronheok

P-h thiarbler ,ndirao Bunting
CROWS AND JAYS loynWone Warbler Iliclrissel

Blu y1e- car Warbler Pe ying iroawenk
C row f - anen. WablrPulle Finch

ron-nW,lrbler P bedrl
TITMICE. NUTHATCHES. CREEPERS NaoleWriy

Blark-aytd ChickadeePal Warblr Pine Sinkin
Tufted rticroo Villo.w Wayblyn ColIdriar,
White-breaatd Niothtih mac-oi. Warbler ltd C-o1oil
bcoI-brennte~l Nuthatch l4ily Miiy Warbler Wi"ir-r, ed (rhllI
ttraw ntrw lllbirb-th ciiol Illir Warlilyr ~dl Tiihe

Myrtle, W: rblrn Socanab Sia.rre
WRENS tik-jrillCr-e Worth-n otrwrS-ro

IfeWino Cr"i"e,, Sorrprr .;,dlao iorr
Winter Wrro tllocktiiirnien Warbler bac- i alS row

5,-wickCh Wre ih, -inilc T ~rbler
Croln Wren lli-loii WiirakSirw

Start-hld Morob Wren law c W.,idtS1lr-

MOICKINGBIRDS h~i Wabe lt. Swra

Moebinebird Noyrtrn Watrr-lhroab %i Itri--w
Citini oiio 0 Water-ili~ a- Siar,,,.
Brown Thraherk nlorny Warbler Linl.. ,, Si-arrii

THRUSHESb ur no Warbler

Nii cat Yllu-uran~lChat no.,w B-i-i,

Oh-bkM T,-hWla-ito, Warbler

icoyrheekl Thr-h IConoia W.rlile r
S -ro I tt.ltany

Illoebri

FIELD NOTES Total Species:

Individuals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klarm
Nancy R. Kiamm

Field Time: Localities:
To:

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VULTURES. HAWKS, FALCONS Sern _iwltoit S .tki.uqc

I I Too-hey V~li~r. West-n Sondpon
Bffi-hre. niod S-udi.yr

Red Fholaror
SRd-tolod Hawk Wilsun . Phala..
SRd-ahorolderd Hank . Nrhr hlri

WATER BIRDS Nothr Bra-iPgdHwk_____________________

co-tnu Lon Hough-loggfed Hawk GULLS AND TERN~j

Horned Grebe Bald Eagi..Gl ulnt1i&t

Piedbl~n Geco .Marsh Hawk - .Great Blaok.bkkd Gull

Douule-ernsted Cormorant .Opry*Herring Gull
'7 -tO rOspreXyh Ring-Illed Gull

G----I1 -~l Hlawk Fronkl,,eCoi

Grat Blue Hero-.~. Pig"n Hawk A . Bunavarte*. Gull

Egy~~,Oy-O~t~i. paa~1Iak ~ Poiter. Tern
*Snowy Egret -ALNCOU ID Comnnu Tern

Little Slue HennL.NC.S ID C.u,-a Tern

Green Heron - Rulled Croose Black Tern
Blark-o-nd Night Heron IHungarian Partridge

ffrca ittenB,-hr DOVES AND0 PIGEONS

1-at b .I .Rin.ekdPenn Rook Do-n

_________________________________I i Mourning Doe

SWANS. GEESE. DUCKS -ARSH BIRDS
* r r .** S.- King Ral iI I CUCKOOS

Whitlig ...~ Vrgi:.Raild Yellow-killwl C.rkoo
Conoda Goose . S'oya: B lark-billed Coykun

Blue I-nn Coot OWLS

Mallard Barn Owl

I Black Duck SHOREBIRDS . Sronh Owl

* Cadwoll~~ Pipinr Plover . CatHreOw
Eurnino Widwoneu Seeniy*lntatd Plover Snowy Owl

Held,". Kilid-nae~ w

*Pirtail l;Ioden Plove Lone-d Owl

* .Grno-wigd Teal Ruddy Turnston Iwl

W.nall D-1 Woedroekr GOATRUCKERS. EC.

Redhead Hodsnon Curlew L Nla=.-ak
R-nerkud [Dook Upland PloverI
C* rac.kcyk a Synfatw Sarnn CMesser Swift

;resar cdaupriok Solitary Sandpitoer I Roky-thrnatcd Hfon.engkird

AmrinGod-ny. areator Vlloa-lowO Belund Kinefckoor

Old -ouw 0 KnotCK9R

.hu-ie ea-~ Peytoral Scadyirna 0 1. 1chr

* Ruddy Durk [ Baio dSandrpar P _ -Red-knded Wndpweekc
HoddUsg ,Lat -o,yo Sadie _Ji.c.H-eled Waadoiakay

Ac-4-e Meaanse _____ke Oawltnhn Dw, Wodeker
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FLYCATCHRRS GNATCATCHERS. ETC. WEAVER BIRDS

I c- I~y~t-e I"llnocn . 0.,nle
.,4 d by-ro ned Kincier BLACKBIRDS AND O)RIOLES

Y"l-ellel lyrc.Ihber Americtn Ptjcj
1

r ].iI .,nk
c\ d mn "EtCatthcr 

S N .1 .Iow . r

A,.. Fyct er }r-2h .rn C W w. . l
l h", -i No-en ShrWkl1

* -;ml Pean,-. Mact.trantt ISbrcbe B * r-

I ARKS VIREOS U a ,r, .

* .. I Whtt-eyed Ie

SWALLOWS j Y e.S.wahred V".ra TA ANFRS

-aIk 6 'chtc I Shlc hht Tanae r

* , t| aohnP 1 rtlcng Vcreo FINCHES SPARROWS, et

* tbhi Saaflh.. WOOD WARBLERS C (irdl-I

r-k and Whta Warbler td co-tcr

CROWS AND JAYS lhn lrh

.1 I Bhen I~ trtl~. *~ Wrtcer f lcecine crt-t

I r n ,, cn l W ; rhler 
| , + r An

TITMICE, NI THATCHES. ('BEEPERS I t arbir l scan* I ltnr- cnl,[ l(hcrktt. 
I cdi.tNl t W ihrr 

Iteier ,.

* , ]Totd Ltcn.ee Yc,[tow VarIIen

tId-,r N, Ih h Ml. -r atl I Il"r ht.- lclcr

CI~c-me Wrhlern

+ ,itWren i~c-t c,t ei ,an War t ,',-,elr :rr+
n A rBI-k WI-

p ,WRENS 
11 k 'e 

0 ...... 1 ,, n " -10 .r -h 1+~ ot ~rr+

:hort-l~llled M'~ 

, 

re 

I1,' 
""tt) i- W;,lS

St-,nrcc.e M-1t, Arncc-,,l
______________________ -- * , iccc =to Noddrer * ,h 1 *+l

MOCKINGBIRDS(cc,. -c Ier * Wtl.cr ,

I (*l+'l'J l+)U~lan+, "I 'XtrtZ 2,, ,x:;ar.

THRI S MheSj 'cc W1rler, ,
Tb- ncc $+Ic -c ,,,,It I.,c+o WaJ,,lr ,rv , r+

il tc,, I *t . t~d~ arn

FIELD NOTES Total Species:

Individuals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klamm
Nancy R. Klamm

Field Time: Localities:
To:

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VVLT~lRES. HAWKS. FALCONS ~o.oSd'.
T-ey VvS:.r. Ruff - Ist Stod: .1.

WATER BIRDS Rdaol~e H4awk __________________________

* Con - o L- IR-g.i..,d Hawk GULLS AND TERNS

Iff-eo,, Greb. Bal Eea ::lO.c,

* - P.ed-bd Id G . M-ahHawk * I G-,t Black -arh..d

Dblb-c-etod Co-,no.nt , I.re He n tSno u.ll

HERONS V,.L.-~
5 bn,

G- Blu Ge uHron - pgontlHawk S-, :l

A- - F-rno To'?
Soonarw GALLINACEOLS BIRDS - C-:v- T-ro

* .r .n Itro ! Ruffed '?~O0T

* . . BlUk-= .nd N,.ht H.-o HunenK an- Prnr,dwe

Amorran in*rn : , trb-'S' DOVES AND PIGEONS
LA S tt.r Ph:r : - Do.n - o

a ~ WAN&LGEESL ILCKS -4ARSH BIRDS CUCKOOS

CSrad G~ -S.- 8I-.bIW C-k-:

Sn C-.'.' ".4 OWLS
Blue Gooe Co-t Barn Owl

* . M.:~rdSHOREBIRDS ""-h. 0 :

*upon W 'A teo* -B * a red 0.5aw".., ~~~K,licld l ' 
6 - 01*im Fltl, ;lden P~,? o~ d0:

* . (h.or.nud Teal W 5arb~.dPo. ~~V..e a

* .t I El-:ed Tea: 0. RuHd, T.rntoo ..

Shl.. Durkos GOATBLCKERB. ETC.

Redhead 9Hudw~:n C:9Wl-or.

* Sno-nerked Durkh * Cl-d Plo.n ChLnne, S-lt
S~nob-d Sarxlroe _____________

G,*e S I:uo D- Ydio-.:ene .d H: .snb.,d

*l~ta 9. .S.ouee

A- a M-ra Red.Wkd S.ndt'::.r okae.
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~LVCTCHPRS (NATCATCEEKS. ETC. WEAV(ER BIRDS

*rK,. wb,rd If i, Spar

ph,..Hb-,~&Kn~~ BLACKBIRDS AND ORIOLES

I Arneritan Pipit
A4 V1ne.(hr5 ~ (nWsl ~

, F, a~r

I E.-I n, N, h *

LA Inr~ ~ r VIREOS I - -

SW LL W I -h,I-I V - TAN1A(.E S

~nnnJ . 5 h~nt, Vn~,tFINCHES. SPARROWS.

RHOWS AND I'-torItSn W (Il, "'.he...n,

TITMIEI. N I THArTCHES. CRIR

Y, I- W ,,,,Ir .....

WRENS U~5 .,
It - ..

' I ~ ~ W VInc . U

MIOCKING.BIRDS nn-l-

nz,~n I.,.., .....

;1-- Thr-'- W.nrl-eS

rIIRI SHES rIn W,,~r

I * I ha B

ISrb

FIELD NOTES Total Species

Individuals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klamm
Nancy R. Klomm

Field Time: Localities:
To:

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VULTURES. HAWKS. FALCONS tlSndir

Tuikeyd Valtor
SRid-.t H -

*~W -tad Paii., Ha
R d-ahoiderad Hawk 0 1 Nothern Phajiiie

WATER BIRDS -- igad Hawk

G________on___ Loo h-Igad Hawk GULLS AND TERNS

H .... d GrRaild E~ii ..Iul

Yied-lld Grebe M-nh H.. He0n B)kuhk G1

Doubl.-cre.ted Coryot'ant O.Pre, 1Hringle Gull

HERONS Uj -&.MU-k Jj'-hrnki,go. Gull

Grent Blue H-rna Pigeon Hawk Bonanot. Gull

A.re-in Ean I ,Ia.-Mad . Fornler. Tern

Snowy E ret GALNCOSBRSCornmon Tern
Little Dlu, Heron GALL..OlEOfl TeRn

G~reen Heron Ruffed Grc,... B .c Ten

Bgk- ow Night Heron , Hungarian Parrie

. A.-iir Ytte Bob,*hit: DOVES AND PIGEONS

- Loat Bittern RRn-ne lieone-n

SANS. GEESE. DUCKS M4ARSH BIRDS
Whinlegswa KngRa.i., CUCKOOS

S Cind G- Vi~na.i-Y.ln-bile "tro
Sr.Biae.-billed Cuckon

Blue. lon-aa Coat OWLS

*Mallard Br w
htlau DunkSHOREBIRDS ,I Serer Owl

* GaiteallPitiiir Pince rant Horned Owl

CI * Euroygs Widw-o SIltaig Pine 'w (1.1
aKilidear Bared Owl

Pirtal Golden Piol Lnare-w
- C-.r~.wad Teal Blaoek.hgllied Plnner Mltort-raed' 0,al

Bi.u-iawl Teal ,Ruddy Turn~tonb e wwe w
Shoveller Osnr OTUKR.EC
Wuod Dunk WilogaSnpe.Wlorttorw

* Rdh..d -- Hudsoni Curlew Niebhltak
Rng-*neckled Dluck 11 tlend Planr-* r annebankSpotted Santlittner Chleann Swilt

Leaaer Oigautt Rubr-tbiroated Nugtniabird
Le- c u ek_ Wl Ift I Balted Kingfaitr

Bltl~ra Laa.. Yal.la WOODPCKER
Old.aa~ Knot I0~9xR

* hte-rrwd Sandetipar Red-h.lid Woodrieek.r
*Ruddy Durk Baid. S-0ndy, I Sad-miked Wooditke

*Hanedd Mangetee Latet Sandyliier Y.16hia.. ellw S"o.-har

meiine Dawaeek Woe**ha
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FLY CATCHE.RS GNATCATCHERS. ETC. WEAVER BIRDS

Ei.tern Rinirbird Etetr~ ~faniee rliab~ SP.Trn
Cledr FlycibrGldniia1tRige

* Ph~beR~rb~craiiet Rnglet BLACKBIRDS AD OtRIOLES
. Yell-rn-belier FlycatcherA .ea.P llitln

, AainFly-wther * Neadoalark

Aldr tyemteher Ged.r W--wir Wenter Mealdilrl

*Wend I'Yx e Nirhern Sh rike Red-a rigIl-hibirn

01ri--idd Mlctce irant Shrih tchk.tril

I Erneitd-ien SItirl,.w lltifliiire hitri

LARKS VIBEOS lmtSalii

.. _4- Lark h. tienelVrol'rd ccl

SWALLOWS % .la~ratr ..... TANAGERS

* 1ne anliir leynntd Vin- I iciet Taue
Btank Varlir

Ririgh~aniyet laallrt W, blg ViCiiFINCHES. SPARROWS.,tC

Birn, Iala WOUD WARBLERS Cardinal

I -rne Mai-r Ilak andi Whiwe Warbler R- r.a..reaned licoabrk

t'OW ri,,thonciy WIarblter Indigo B-nin
COSAND JAYS 7'~lni~gn a-irIikine

.1_ Ili I rm ,i- Ic Warbler EcnieCreeak

I_ lie Wil Pine inki

B,.,-k-e.~Ri ,. Chinu..ebilll

N, t - h -- haWrtler , r--ht -

Whl- r- jWit- a- l
11at.-WredN" th Ma, Wanher

1-kt,r.llttiiti r . ,m

'-ofit, tita ".il-rrai

Wr W !I-r Spareit,ii-n iii

I -n - I% h" .- ,-

ttrnian Thnivher -by Wibel.cin,~~r~

THRUIHFS \1 i-,in W-tirM- i t~raui

it IL, I. ti - cr t

,.ltS-aa~~tY:11- a -- tAl hitI ______ .a~14 .
IleinitThrrt t lt Iirrrle --',n

iiilimeta-nat IbrirZ Walai linarm

ucit-tinrlh-hnf iiiu~ Waber

FIELD NOTES Total Species:

Indlividluals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klamm
Nancy R. Klomm

Field Time: Localities:
To:

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VULTURES. HAWKS. FALCONSSenileot 
uaaar

Tuakey V.11r- rqat W.en.rt oSfldvq-

I~~ ~ Sh-he He-____________ San odaac
j.hCotr. BannalHu

_______________Loon_ Rough-legged Hawk GULLS AND TERNS
Bald Ebtl Glaucous Cull

- P ,."edbje G-r. M.ah Hawk I * ' ren BrI .heckd (;.ll

i . fooale-r.Wd Cormrant Onre,, erin Gul
_______________________ Gull

HERONS Duc aw dek lraalkhri' l.ll

G r eit B lu e H e r o n 
t'a n e n H a w k 

o a e ' "ll* - . Sne gret 
(ALNAE.u, -mon Terntattle Blur Heron I AL1AC.. BID nc--rnoin Tern

- . reen Heron Ruffed Gr.ut. j lerk Tern
* ., Black. -ro tned Night Heron H unenari Partidge

I Bo-,nliieDOVES AND PIGEONS8
,mria. Bitter I ine-neked Pheasant Rakon

i Leat Bittern

SWANS. GEESE. D UCKS M4ARSH BIRDS C
Whietlan. Swan King Roilp- I CCKOOS01 VirgiiRi[ Y.llo-balfled .k

S- Gon- Flnd a lrklall Ccko
.- Blue Giant Cco OWLS

* .- Mallard He- 0-1
dig Dc S .O RIRDS ", haer 0 1

0Gaidel Plr'e PInnr - etHorned Owl

Eu-n- j'. GoIldenne r L-Bared O l

G .Greo-wnerl Teal Blark.eli Pinnr Shortaged (aol

RleidTeal 4 Raudy Tu.to.. nwhnDa

Sh-[l- Woodron GOATSLC-ERS. ETC,
Wuoonde Duk " rIn Whla,.or.al

Redhead WladSnag. Niglhthawk
fne-rrked Duck Uilnnd PI-ner I hrny wf

G~a, - Luc Sheathe piouaie Rubr-throated Hia .ta d

* Amrira loaden-re ;e..,1-- "elwea etd Kaneflatier

* i a fafle-had Ie-e Yellnw-lee.
Old-ena- ral ndaie4 WOODPECKERS
hite-wingddS WP tri eit.~ Flicker

Rotddy Durk .- WN1L@-rromedSndPiter - Bed-hled Woedwekr
_____________________Bairda. Sneidralr Rd.ke.ded Wcodrarker

Aoedle ereaner I Re-hckd riair aiY.11wle W afee

Heededii Kere.aner L..,e Seedrairer -Hir oeld Saker

Red-Srweamel armartare 1 Lflwlhhar aDowneI WeedteeU.r

D11



FLYCATCHERS GNATCATCHERS. ETC. WEAVER BIRDS
E'L.rt k~xngzblil lth.a.-gyay tGnatcatcher I I Firn '~ SpaIrri~w

ii en,'l F tyc.,lnheyr ,,len-,'ynanedl hi rid

Phi:ele Ruby -. 'rye-l Knt BLACKBIRDS AND ORIOLES
Yliw *-411-l Flycatcher
Acattay Elycatu~her A\merican Piit * "lrnrk

Aler f'lycatsher Ced. ara\ ng Aern Me.,d<,alark

l 1e I'ly-'arhr Northern Shrike * [lcd-a n llakl-ci
W-A Pee "tI arant .d hri, iihad rdh,tlire-rdut flycai¢t', I llltQnare il,I,

Erin ptaL Strlmnt ]LIly lac khltn

I A R S V IR EO S yre, r 14 I.,cktt d

uIn IWk ih'te-eyed Vrea S iat,,r4
Ycliow-throat % N'c%

SWALLOWS . V TANAGERS

r~t Vie.' I icir Tica-,eFynI. tl,. i'h,'~~hia Cc.', _____________________________

n {,,,h. 1t % ~n V, FINCHES. SPARROWS. etc.
Zhf " Sahlu WOO) WARBLERS a

Purple Viartinl ,.-hraat tiroshenk
I{;zc' 1 ,, \ *h, W arler

CROWS AND JAYS tInk,,Iul
Flute Jy I l.,,tIh'n cet't WiV.rler l'c~e

I tie a Jayi ycel~ ,t I trtleyr 
t
'.cnlntthra..t}citk

,itlylyi Finh
tw cIty ;r,,iheai

TITMICE. NI TIIATCIIES. CREEPERS

I , llter-cai ., lt ile e YN , ilr \ Wrc Stat: ii<,

. h l ,c ha . e t ~l N , th ,l h m I ,C i ti ly c 1 . I , ( 't h ll

, t I d-hre , td N thA th li M - yc ier h.n, inc h
Iio~ n t"I ,a., , ]llI,.tlhir,l," IlI,y" % l.l,.r ]l,,t.eyel."hahry

--.- t ~.+ y. ri
r  

It. c-lhir.i?,-iln
Inrillit li W il- I , h

W4REN S i tr li, Ii

l , r'ac W rt.i W......Wi'nier "Wy'rn ll k'Ir7l.t 2 \('t2l

:1ack Wc I a, 
-ii

-§Yyi tt llrn t St'y+ l, It,.,,+ .pl .,ll l,,k llr )

MOCIKINGBIRDS ' , I ,
a %+ l +h t I I,'th, \ , -0 il ri-iI rhll '~y

.l d! il,,l=....... I ..... hint'" .. ..
,nm rts e . Ii lb 'cia" Ire .rlir 1,t1

TI ,.+, ., t i\ .,

;, a k r

FIELD NOTES Total Species:

Individuals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klamm
Nancy R. Klammr

Field Time: Localities:
To:

Frorm:

Tatal:

Distance: By Car - On Foot
Finish;

Start:

Total: Day & Date:

VU'LTURES. HAKFALCONS S0ndno-r

Turley V,11t Wn. Sandp~tp

rn ilnokRent Phinruo.
Red-taslld Hawk 0Wilson. Ph.l.ro-

RBIRDS Rtad-nhoulder~d Hawk Nrkr hlr:

WAGotERo - ...... .Roasoooeid Haw GULLS AND TERNS

Horned Grebe Bald Eagle ;.. ;I
- Pie-billed (,,b .Marh H.wk Gret Blak.bcknd G.11l

Double-cretted Cormnorant .. Onprey Herring Goill

HERONS Hawk F-ith. . loll

Snowy E ret Ionn T.rn

Hreon BueH- GALLINACEOUS BIRDS CB..T

a" Bob-hlt DOVES AND PIGEONS

S7ANS GEEE. DUKS MARSH BIRDS

Wha~ wnKing Rail CUCKOOS
.Witn wnVirgnia Rail I I Yllnile Cucoo

Canada (onie I -or I i BiibbilldiCr-
Snow lo.Fak..de.a
BlI.. (;a. Coot I OWLS

*IMallard B ar Owl
IBlark flock SHOREBIRDS crchOl

l;adw.1l Pitrn aPloy., - -~t Horned Owl
.Euoea~n WMd.-o Ser.inalatd Ploy, r Sn..' Owl

Tral.e Kilida - acre Ow
liia' old:n I I r Long-ed Owl

* lraten-wnned TiliB ledk 4wllid Plone Short af Owl
.[ltiuefind Teal RMdd Torne. . , Se-het 0wl
Shoveller Wier OTUKR.EC*I Wooid Duck 0 W40A SOASUCERS E-1wTC.p--,1
Redhead Hodoonnan C, rlre -. Wblp.rwl
IRnn-nicked Dock Upland Ploner 1
*Ca.-b.k Spointed annlp. rer I h. wf
Greitar S-0o Dlck Solitary SadnccIRoky-throated Humrngibnnd

LearScen Dlook W11e *

Botfle-hiiad 0Langr Yello-leo
0 alllw Kanot WDoDF3IS
.lh~in.-wnneed SoteyD* Pecnral Bandtilyrer Mirekar

-Rdd Durk Whit.urnncn Sandnolner - R d-heiled Woedrenko
*~. .Rdd ..ork ,aird'% Sandp(Tyr *. -. .Rtd&ekkd Woedcerh-

Honuid 1111enaaeer j Last Siandiic r To. iYh we.-.ll el Sannannk.r
AmrianMorinn..r Beatd....e Jt Wene-kr

Reid-breati Mewgauee D.Oeor owere Weadineker
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FLY CATCHERS G.NATCATCHERS. ETC. WEAVER BIRDS
Lanter Kingbird Ilia--ray GhiaranherI Eci'.i Sparro
C-eate Flctce 'oIden-cmwned Kinelet
Ph-b. R hbnoict BLACKBIIRD~S AND ORIOLES

* Vllow 'bailied FlycatcherB4.n
Acodia Flyatoher America Pi.,ioboin

o ~ e Fyytoher% at Cedar Wa-win McA-t Madw ar
* lagr Flycatcher IatenSrb

*Wood Pe., 
ldan l-rirttliaedi Flycatcher Macant Sbrike ut-chant O-itra

.II Ica-cr a lit-i' ci
LARKS VIREOS 111 1 lc 1-ei 1Crakl

1 Horned Ltwrl I Whileyed VircoI Lini

SWALLOWS 1ela-racdVte TANAGERS
Trio Swallo= ieI I 5

-i~iTnccec
* Ioghwiod walw - I rli 7,~e FINCHES.SPROS

Rn ' SwllwO4DB WARBLERS - Cardina
I ieMartin Ik an1.d White Warbler * Idico m Itantin

CROWS AND JAYS I lnnrdWac~ler Ecning oB- n
-

,l cainired 1 Wrbl

'- n- ob Parityl Finch
nc,-cniwe~l it-ber Ine Griabeak

TITMICE, N I THATCHES. CREERSh W-1ari 1-- Ifl.r
lilac"k-cacciet Chuchode ai WaIir uIidy ny

WR NS'4 4 IhA:,ieir 4ih' - iiatA~ Ia-h

Ai Wr- ican Wi 'ibiec

.,io-ho Mac- WinyflJ-

MOFCKINGBIRDS Wi itrhief-h~-~wnaS

11- OThnrd ir ,,irihIhiueniat- iir

THRITSHE in-n rider S

I rii-hr-ai uh aAaWae

FIELD NOTES Total Species:

Individuals:
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klomm
Nancy R. Klamm

Field Time: Localities:
To;

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

T I Skill S-ndpiier
VULTURES. HAWKS. FALCONS *Seni"ilnt.I Sondiiiper

I*Turkep V.lture. - -,, Western Sendpp
CootiernHuak Ruf.breteted S.atd,,icr

;h.,,,-.hin..dl H..k Sandcrr,

I ... Rodtailed Hawk WI * hlrv

WATR BRDSRad-shouldered Hawk Nrern [kularuri1..i I ~ ~ ~ ~ ~ ~ ~ ,.d-ig Hawk_____________________
-Go ofn -177 Roux"l....d Hawk GULLS AND TERNS
Horned Grele Bald1 Eagle Glaucos Gull

.Pled-blld Grehe M.-.h Hawkh G.ea lc-akdCull

a .Doubl-e.ed Cormnorant" Osprey Herrig Gull
KERON . IRi-billerd Gull

HEOSae y-,-,Fr h' Gull
Great Blue Heron *Pigeon Hawk Bonparte . Gul1

f .A- enEaw Fea 'lWip~' orstier'. Ter
Snowy Egret . C-riso Tern
Little Slur Hro GALLINACEOUS BIRDS Cauiia Tern

R tted Mioe ark T-,i

twoAt.i. Bitt .Ring-neckd Pheagnt . ukDnLeas Biter Mour .ni on
SWANS, G.ESE. DUCKS MARSH BIRDS.1I ...Wlhieoing Swan King Redl CUCKOOSCnco

~~ rz...an Railk~ Cckoo

M.1lard Barn Owl
Bk ukSHOREBIRDS Sreer Owl

Blc Pfork PI .. r;reat 1ord Owl1

I Euopean Wideon- Seeni~atpdi Plover Snowy Owl
llaipateKilleerBarred Owl

Fintll Golde 1--vo Longaed Owl,
... ren-a-w d Teel Bliirk-kelliold P'looc Shot-cndw Owl
Blo-wingfed T.al 0 Ruddy Turn~tone . Sa.whea Owl

ShonelleW -k~yc GOATBUCKERS. ETC.
Wood Duck-

Redhead .. Hii daanian CurlewNihaw

I g-neekd hun pad PSnder Chinoy Swift

S". .. Cno.-c Srotd Sandiie Ruhy-throated Ituanonnghird

I n.rat phc Wlllwt - Bla lalje
GmrcnColden- ~ Greater Yellow-lewnalKifft.

Buffle-knad aLa.er Yello-lIe.
.Old ef Kriot WOODP5CCKEKRS

Wht-igdSoe .. Pectorwl Randpirne Flcer.
... udyaukWird.id Sandpr R . td.hsadlid Woodpeker

Scald, Duc - Baird*~..rm Sandiper - -jiRedhbilad Woodpiecker
H eaded 11"rnar .. Let Sandpiper Yellow-bell1ed S.apeckee
Arnerlra MetMMc." Restid-bathed Sandpt.r Hairy Woodr-her

R M-rata aaerwowtca Dawn? Woodgereor
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FLYCATCHERS GNATCATCHFRS. ETC. WEAVER BIRDS

0 rh,-.b. ll.KcaandmIr BLACKBIRDS AND ORIOLES
Yellai-belhI F .. I~ctchei
Acad-a Flycather Arrer-Icn Pi"it *iiile

Oliac-dlw FlccricrherMaaySrief10.

LARKS VIREOS Lc--dIc iI- -ha b di.ai.,,?I-

SWALLOWS Il-d Var-JStL ~ 4
NIR

T- .Swwllow Il eye Vic.

Barn Swallo FINCHES. SPARROWS, (e.______________

ri.1 wWloOD00 WARBLERS Cardinal
rarfple Martin 'h,.Sirlwr:-beate imraabra

CROWS AND JAYS hacyWarbler ld,- B-ntn

winc Jed Wrlr [),kenii l~ n

l- -ne-.c Watcr1ir.e ir~h

TITMICE. %I THATCHES.CEPR 55p5 cni,.nnelWarbler ,n Groabea

j Illa.k-,- d ChickidreSai W irbl.. lu-o

____________ Warbler

a'WRENS thiici.--n b~~ h',irw

H.- W-r n Wa ridlrr9'5li INic

Iadaw,,,,k, .Mw.. Wre Ia t Il W1 rilc in

__________________ I;r~ W niar~l

MO0CKINGBRIRDSW

1- nThroher S. k N-lra,

TH(RUSHES W-.

W I 1'1,,,, r,,ii

.,.i~iv -ih ecani I, - C. a VWiihe

FIELD NOTES Total Species:

Individuals:
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FIELD TRIP RECORD
Weather.. Meteorological Report Observers:

William A. Klamm
Nancy R. Klamni

Field Time: Localities:
To:

From:

Total:

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VULTURES. HAWKS. FALCONS Snultuiun:no

Turkey V"lt'r W.ener S.ndps

Sh~ituttf-breaoled .sn,td-e
. ..,-hin ad H..nk S-dnd~lfo
Coopert .mink

I l~~ed itia.o
R- AM-tiled H-wk Wldoo. Phaler-,IRed-.h-tlder~d Hawk Northrn I'helatoie

WATER BIRDS ~ ~ ~ ~ ~ ~ RrnAd-winived Ha~wk __________________

Coattor Loo .. .. Rough-leggfed Hawk GUILLS AND TERNS

-.- Hor .rrrt Bald Eagle Mlaurous Glull

f Pled-billed Grebe Marsh Hawk - et.Blark-bArlivd Gull

Osprey Herrin Gull
____________________________________ *R..g-billed lull

HERONS IDunk Hano krankh. . 1l.ll

G ""t lueI Heron 4.-ignn Hawk *Bnapar.te'

*4 Aeterrn Egist~ Forauera Tern

* j Snoy Egret *C- -oto Tern
Liatl. Blu. Her-n GALLINACEOUS BIRDS (nulnn Tern

- I ,, Ian Rutted (no~un - Sleek Tern

Ameriinan. tb-hits DOVES AND PIGEONS
Nr~i iu ht Heron Hngaria Ptri., -k I~ n

Lest tIitarn I i i Muno in

SWANS. GEESE. DUCKS KARSH BIRDS

Whi.line ,;wan King Ranl CUCKOOS

Cane d. G-on Sorx Blark-billed trkuo

BI.. G coutOWLS

* Mallard line OSwl

M tarki 1h)rk SHOREBIRDS Serewri Owl
* edal ~Pine - (rent Hornd 0.l

European Widweon SI p.1 I Snow, tD:

11a10.t. 
Eillde.,Bard 

w

r in all loldro P1nerLnee lw

* lreet.wineetd T.al Ilareb.elled Ploner Sh.-taned 0wl
* htue-wngl Teal* Ruddy Tur.tana S.Wbt 10.

Sitonelle Weod-ok GOATStJCKERS. ETC,
* Wood tDuek .~ena n~~ hypo~l

Redhead . Hudoan Curletew Nieh.aik
Roenjr-bd tD-e Utpland Plonor,

:aoo-.bark Sineatsd Saniipur Chlene Swt
_irt-e Seany Durkb lialta Sandp"pe Ruby-itroated Huntaobrd

Le--e Sruy Oiuk aW11ftBlldKanfi.

~Anerican Gloden-on. liratr Yelawlea .Blid Ifti.e
I llil-bed 0 1-,aer .w.te.WO-EKR

I ld-auaw Knot WOODiCKerS

-Whlt.-unied Sandyii.r Red-bled W Wrteyke
.Redd, Durk Baird's Sandpliver *. Red-heaedi Woadparke,

H-andd-sem.ee Lest Sandpgee Yeiio..beied Sna.eher

American MervnaeRdbae-Seddr 3I~ai Hairl at.re

. . R~d-hra.ed Heegater - - ube Denat.. Damn, ':
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FLY CATCHERS GNATCATCHERS. ETC WEAVER BIRDS

I~irhe laby-rawted IKg-i BLACKBIRDS AND iiRIOILES

Acanlia Fiycather -M-eai~i o
A Ider ikFiere Cedar 

t
hnIN irocnl-ial

Ie.- Flyaih-r N, themn ShcikeJliciin

*1 -~ WiMPic I-gant Shrike

LARKS V IREOS 1lir I!ic-i

-1enu I~rk W tee d irci-iib-

SWALLOWS ! Yelr-hiaio ru SNAGR

* llairh'.ire.C io'.~ii I C illlit V il~lFINCHES. SPARROWS, e

440001- OO WhARBLERS oril
P-4i M.- M-kind Wl.,e arber f G- crae , b-kia

CROWS AND JAYS Iit haiaiy W ii.e 't"'ilirlnln

III. J-ii ' n ~. to-eak

TITMIIV I I TOATCHES. (BEEPRFIi ic ~n-ii

WRENS Ii- i~hi-01i.oi5%ci

IlWins Wor*M 1 I ine Wrn r- S,-,imoiin
5

i~~r

MOICKINGBRIRDS r iimc

T HI S F .

ic ic le , c-i

Il 0-n-il-o -i lmei~~cm >i.ii

FIELDnl NOTE -ihe Totall Sipciicies:

__________________________Individuals:imc
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FIELD TRIP RECORD
Weather: Meteorological Report Observers:

William A. Klomm
Nancy R. Klamm

Field Time: Localities:
To: osjc.au4., eUL ~t~~~ ~
From: Z4- " /.fl

Total: ?/L4 a!' .yt' R- ~'7: ua, uru

Distance: By Car - On Foot
Finish:

Start:

Total: Day & Date:

VULTURES. HAWKS. FALCONS elruc Sdir
TuckeyV, t Western S.ndotie

I flmn Sff-bretued Send: :*
. Sh-r:.eonnne H..k ndro

Re-tiledHwk , Red Ph~la.-
Rad-ild awkWilson'. ph.]--:,

I WATER BIRDS Rod-ekoldend Hawk Northern Phalaro:.
.. Sd-ninoed Hawk___________________

Gonnar Loon - otek1hllned Ha-k GULLS AND TERNS
Horr.I Grebe S ald Earle ;arcaG
Pidled Grelc* M..-,h H-nk G;r.,tB-b.k.d Gui:

Doukl.-ested Cormnorant 0 [ re He...ins Gull
R~nn-hblled Gull

HERONS Du.ck Hawk Frnkhn. G.11
* - Grt Blue Hemo Plgeo Hank, Bonaparte. G;ull

I. Snowy Eret'.n e
i.t lue r H.ro GLLINACEOVS BIRDS -( nTr

Green Heron Rutted Bl Hack Ter
GAk... Cart-t TernHn~.-Pt~w

Blac-ceo n Wih.HrnBb,he DOVES AND PIGEONS

.c- nganked Pheasant Rock D,

SWANS. GEESE. DUC.S KARSH BIRDS
.hwisattn Swan Kin Holl CUCKOO.

I Viriri Rail Ye.. blld Cuckoo
C C.. d. Go-e 4 So,. Black-kblet Cucko

Blue ConeI Coo'. .OWLS

* M.llard SHRBID Bn wl

* Slek Dock SHRBRSScrer Owl.
Gadwhli P ring ,Puve, Grent Horned Owl

.1E.ope- Widnern S-.,npledr Pl-r. Snow Owl
aicijdrt. (oItuki. 014 /tdjUA, Kilidrer B ...r. A0Ow

Pi nti Golden rlrrut- 0-1
- ;.na.ed Teat Blaek.bhl Pi-uer Short ed On:I
.Blue-ngd Teal Ruddy Turneton S2ww.

Motodale Duc Woo-ks GOATSUCKERS. ETC.

*Rodheed Husn. Nighthawk
kno-ncked Dlok U-- Huaon Cirle

... Cnno.kac Snotod an~c,:,r 4 Ch-r. Swift

l1rate Scarp Duck *Sol.nn SanWute Roky-thratod Huemnnebcd

Scar, Dock nWill"tYlr~e.BBetdKglle
nGold-oce :;r ,1-1 altd inenh

Buffle-head I-,oo Velle-len
Oldl-r.. Knot WOODPECKERS

W-it~.aonrd Soot., . Pectoral Sonidlutr Flick.,

Ruoddy Dock - I White-rwed Sandvocer f Red-bellied Wred ek.rI . _____________________Baird'. flendle r .ed-headed Woodpee
Hooddmeranene Len.' Sandeper Y.11rn.4heio~d S&,ck.r

Red.krea.ed Maregane.. D-wtcjhe Dawy Weedmner
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FIYCATCHERS GNATCATCHERS. ETC. WEAVER[ BIRDS,, U tath-rn Kinabird iii~la-rar (;nirtrlrhr F r'Li. SJro

.j (i-eiil Ei rirher I ;irden--r,'ae E~erCr3ST

('h-. lvhv.-r,a ne Kina-ht BLACKBIRDS AND ORIOLES
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APPENDIX E
SAGINAW, MI, CDF BOTULISM CONTROL MANAGEMENT PLAN
(Includes an excerpt from the 1982 Saginaw CDF Operations Manual

referring to botulism control.)
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CONFINED DISPOSAL FACILITY
BOTULISM CONTROL MANAGEMENT PLAN

SAGINAW, MICHIGAN
JANUARY, 1982

I. DATA GATHERING PHASE

Saginaw Bay CDF Monitoring Plan

1. Site visits: Once per 2 weeks starting when temperatures reach the mid-60's
(around 15 April). Once per week starting mid-June.

2. Monitoring team will consist of at least one person from the Corps and one person
from the Michigan Department of Natural Resources (MDNR).

3. Corps will provide boat.
4. Corps-will provide instruments to measure temperature and dissolved oxygen (DO).
5. Personnel will walk the perimeter of at least the north dike.
6. Measurements of temperature and DO will be made of any accessible ponded water.
7. Inspectors should indicate on map of CDF (using a new map every week):

a) Locations of birds:

1. Numbers & types (species) estimated.

2. Conditions of birds.

b) Note on map: mud areas, ponded water, mud crack areas, dry-firm areas.
c) Note on map: areas with vegetation.
d) Other general comments should be written at bottom of map or attached, includ-

ing climate conditions.
8. Inspectors will take 12 photos each trip showing general condition of the facility.

II. REACTION PHASE

Saginaw Bay CDF Immediate Response Plan

1. If the monitoring team reports sick or dead birds or other individuals report sick or
dead birds, the Corps and MDNR will react immediately.

2. Initial contacts are Stanley R. Jacek, Corps of Engineers (313-226-6796) and Daniel
Morgan, MDNR 8-253-3930 (517-373-3930).

3a. Sick and dead birds collected will be provided to the MDNR field representative,
and MDNR laboratories will make the determination of whether or not botulism is present
in the affected birds.

3b. Response will include an increase in field visits to two or more times per week to
remove dead birds.
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4. If botulism is found by the MDNR to be the problem, exploders will be put into
operation - up to nine on the north cell dike. (If more exploders are needed, borrow from
FWS, and purchase more).

5. Experiments with placement of imitation snow owls on rafts will be accomplished.
Owls to be provided by the MDNR Roscommon Office.

6. Additionally, a determination would be made as to whether or not operational

changes should be made as a response. These changes could include:

a. Stopping dredging.

b. Pumping more fresh water after each dredge load discharge.

III. LONG-RANGE OPERATIONAL PHASE

Saginaw Bay CDF Operational Plan

This plan is predicated on the knowledge that water management practices within the
disposal site are the key to the successful control of the toxin-producing bacteria.

This plan includes the following:

1. Date of Material Placement

a. Place material into the CDF as late in the year as practicable. Cold weather (less
than 680 F) inhibits production of the toxin. Not discharging into the CDF will
keep sediments dry, thus inhibiting bacterial growth.

b. Fall material placement has an added advantage of holding back the protein sub-
stitute (organics in the dredge material which the bacteria need) until after it is
too late in the year for the bacteria to grow.

2. Planned Distribution of Dredged Material Within the Dikes

a. Place material directly into the low areas (presently on the east side) during dredg-
ing operations. This would allow the mud flats to dry out, and keep a water layer
over the most recently placed material.

b. Movement of material after initial dredge placement by use of small hydraulic
dredge placed within CDF.

3. Drying of Sediments Within the CDF

a. Evaporative drying will remove water from the upper few inches of dredged
material by capillary resupply of the soil, resulting in crust formation. This aids
precipitation runoff via desiccation cracks.

b. Good surface drainage, rapidly removing precipitation and preventing ponding of
surface water, accelerates evaporative drying. The most efficient method of
promoting good surface drainage is by constructing drainage trenches in the dis-
posal area.*

* EM 1110-2-5007 18 Dec 1978.
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c. A dragline could be used to form a perimeter trench, 12 to 15 ft inside the dike,
6 to 8 ft wide, and 12 to 24 in. deep. Operations would normally begin at the
weir, digging a sump, extending into the disposal area using maximum boom and
bucket reach. Because the material is already piled to the top of the weir, at
Saginaw, it would probably be best to allow it to drain to the east side into the ex-
isting pool, and pump that pool down to lake level if necessary. The excavated
material would be cast on the interior slope of the perimeter dike.

d. Interior drainage via drainage trenches should be initiated when perimeter trench-
ing decreases fluid consistency of dredged material below the thin drying skin to
allow trench construction to a significant depth, and support capacity of the soil
allows conventional low ground pressure construction equipment to enter the dis-
posal area to construct the trenches.

e. After the above trenching has dried the top dike crust out sufficiently, a conven-
tional dragline may be placed in the CDF on mats and trenching may take place
at 4-month intervals.

f. Once a crust of 25 in. is achieved a small dragline may be able to operate with
mats.

4. Surface trenching and drying not only decrease the chance for botulism, but help
prevent mosquito problems, and firm up the soil for future use of the facility. Drying
the sediments also increases CDF capacity. On a large-scale basis, costs of creating dis-
posal volume by progressive surface trenching range from $0.10/yd 3 to $0.30/yd 3 (1977
dollars).*

IV. STUDY PHASE

1. Use of consultants to provide recommendations on dike management to minimize
botulism outbreaks.

a. WES - Presently we have contacted the US Army Engineer Waterways Experi-
ment Station (WES) at Vicksburg, MS. A representative from WES is scheduled
to make a site visit to Saginaw in April. This site visit will provide the basis for
immediate advice and a longer range study of disposal area management to mini-
mize outbreaks of botulism.

* Technical Report EL-81-11, Dec 1981, pg 137.
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EXCERPT FROM:
OPFRATION AND MAINTENANCE MANUAL

SAGINAW RIVER CONFINED DISPOSAL FACILITY
LAKE HURON, MICHIGAN

1982

TABLE OF CONTENTS
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INTRODUCTION

1. Authorization 1
2. Location 1
3. Facility Description 1
4. Capacity Provided 1
5. Construction History 2
6. Items of Local Cooperation 2
7. Assurances 4
8. Operation and Maintenance Manual 4
9. Maintenance Responsibilities 4

10. Improvement or Alterations to the Facility 5
I1. Annual Report 5
12. Periodic Inspection 6
13. Check Sheet 7
14. Disposal of Private Dredgings 7

FEATURES OF THE FACILITY

15. General 8
16. Perimeter and Cross Dikes 8
17. Discharge Weirs and Skimmers 8
iS. Turning Basin and Mooring Facilities 9
19. Pipeline 9
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TABLE OF CONTENTS (Cont.)
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MAINTENANCE

20. General 9
21. Repairs and Replacement 10
22. Dikes 10
23. Weirs and Skimmers 12
24. Mooring Facility and Dredge Pipeline 13

OPERATION

25. Operation During Dredging 14
26. Operation in Non-Dredging Periods 16*
27. Botulism Control 19

APPENDICES

A Monitoring Manual
B Exhibits
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D Measurement of Height of Weir Overflow
E Essential Corps of Engineers Personnel
F Assurances
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* This portion of the original text has been reproduced here as pp E8-E9.
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27. BOTULISM CONTROL

a. General - Botulism poisoning occurs as a result of ingestion of toxin produced by
the bacterium Clostridium botulinum. The conditions for growth are simply:
warm temperature, animal protein food supply, and high moisture content or
water.

There are now six known types of botulism, each type designated by a letter (A-
F) but all are strains of the same bacterium. Type C is responsible for most water-
fowl mortalities. Types A, B, E, and F affect humans while D affects cattle.
Type E, in addition to causing human disease, also causes losses of some water-
associated birds in the Great Lakes area.*

Perched ponds and mud flats with warm stagnant water and dead fish or inver-
tebrates brought up with dredged material facilitate botulism and should be
avoided. The most effective method of preventing botulism is to manage the
CDF with the objective of drying the dredged sediments, and to maintain close
surveillance of the CDF during periods of high potential for botulism.

b. Botulism Surveillance Period - If mud flats are present, botulism can occur when
temperatures reach the mid 60s. Therefore, inspections of the CDF should be
made periodically between 15 June and 31 October. Between 15 June and 1
August inspections should be made at least once every 2 weeks. During the most
critical botulism season, 1 August thru 31 October, inspections should be made at
least once per week. Botulism sickness in waterfowl can be identified by the fol-
lowing symptoms which are a result of the extent to which the central nervous
system is paralyzed:

(1) The bird is unable to fly but may still be able to swim or walk.

(2) The bird can only sit, or flop on the ground, often not even being able to raise
its head. In this case the bird will die from lack of food and water but could
survive if given fresh water and protected from direct sunlight and predators.

If dead or sick ducks are found in the facility, the following actions should be taken im-
mediately:

(1) Contact Mr. Don Bilmaier, Chief, Operations and Maintenance Branch, 313-
226-6796, who will contact the MDNR field representative.

(2) Bury all carcasses immediately, or place carcasses in plaotic bags and remove
from the site. (A single decomposing carcass (animal, fish, or bird) can
produce enough botulism-infected maggots to kill many waterfowl.)

(3) Sick birds collected shall be given water and provided to the MDNR field rep-
resentative for determination of whether or not botulism is present in the af-
fected birds.

Resources Agency of California. 1971. "Waterfowl Botulism Management," Wildlife
Management Leaflet No. 14, Sacramento, CA.
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c. If botulism is found to be the problem, the Chief, Operations and Maintenance
Branch will direct the appropriate response in accordance with the Detroit Dis-
trict "Botulism Control Management Plan" prepared for the Saginaw CDF.
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